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; MILLION 


CUBIC YARDS 


OF 


CONCRETE 


HAVE BEEN AIR-ENTRAINED WITH 


FEBCRETE A.E.A. 


ON BRITISH GOVERNMENT CONTRACTS 
DURING THE PAST TWO YEARS 


FEBCRETE Aijr-Entraining Agent without adding to cost 
improves the flowability and workability of concrete, allows the 
water-cement ratio to be reduced and increases resistance to 
the passage of water and to repeated cycles of freezing and 
thawing. 

It ensures that full compaction and maximum compressive strength 
are obtained without excessive vibration, reduces segregation of 
the aggregates and prevents bleeding. Write for brochure. 


& a a7 (GREAT BRITAIN) LTD 


LONDON : 102 Kensington High Street, W.8. Telephone: WEStern 0444 
MANCHESTER : Albany Works, Albany Road, Choriton-cum-Hardy. 
Telephone: CHOriton 1063 
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POWER 
BAR CUTTERS 


The BRRL.SA model, illustrated above, will meet all require- 
ments for high speed, economy, and simplicity of operation. 
This high-speed shearing machine will cut mild steel rods up 
to 2 in. diameter. It is of robust construction yet portable 
in view of its compact arrangement, and is powered by 
electric motor and self-tensioning Vee-belt drive. The mov- 
ing blade is in continuous action and makes 28 cuts per 
minute ; 2-in. diameter bars require one cut only. The 
static blade is housed in a specially designed seating which 
spreads the shearing thrust over a wide area, thus reducing 
wear and considerably lengthening the life of the machine. 
Let us send you full details. 


CEMENT & STEEL, LTD., SECOND AVENUE, CHATHAM, KENT 


Chatham 45580 Telegrams: Cambelgi, Chatham 
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YORKSHIRE 
) HENNEBIQUE 


Contracting Co. Ltd. 


ESTABLISHED 1904 


CIVIL ENGINEERING 
CONTRACTORS 


HEAD OFFICE : 


HENNEBIQUE HOUSE 
The Mount - York 


Telephone : YORK 54656 (4 lines) 


eke se 


= 
23 


Branch Offices : 


Hui. : 30 Wrixcotmiee. Telephone: Hull 29501 
Lezps: Royps Works, Lower Wort ey, Leeps 12. 


z 
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GLASS FIBRE 
SHUTTERING 


for all in-situ concrete work 














Glass Fibre is unequalled as a material for simple and intricate shuttering for all forms of concrete construction 
The illustration on the left shows glass fibre shuttering supplied by us for columns with splayed heads for new 
premises constructed by Gravesend Wholesale Co-operative Society. Architect: Mr. W. J. Reed, F.R.IB.A. 


NO STICKING - NO CLEANING 
STRONG AS STEEL - FIRM AS A ROCK 


Consult 


D. A. MODELS - LTD 


108 WOODSTOCK ROAD, LONDON, WA. TELEPHONE: CHISWICK 201! 
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PROJECT 
FOR 
SUPER- 
TANKERS 








This illustration of the approach to the super- 
tanker berths at Tranmere is reproduced by 
courtesy of the Mersey Docks and Harbour 
Board. Construction is being carried out 
under the direction of their Engineer-in-Chief. 





PETER LIND 


Peter Lind and Company Limited Romney House Tufton Street London SWI 
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_ INSEPARABLE from 








BAR SPACER 
and a guarantee 














ey REINFORCEMENT 


/ 
that 


the specified concrete cover 


is accurately maintained 


Spa in ALL respects to the British Standard & Codes of Practice. The U-KLIPON BAR SPACER 
of revolutionary design is instantly fixed with a vice-like grip in the desired position on all types of rein- 
forcement, including mesh and prefabricated. As an inseparable part it positively cannot be displaced 


by heavy camping or vibrating. For any Bar Spacing problem, 


CONSULT 
THE B.E.C. BAR SPACER SERVICE 


which has been and is responsible for the most ding and promi contribution to accurate 
bar spacing in reinforced concrete, thus providing precision, economy, and labour-saving means of 
ensuring that the specified concrete “ cover" is maintained under all conditions. ‘t is noteworthy 
that such is the increasing popularity and demand for “ B.E.C."" Bar Spacers, borne out by sales in excess 
of 35 millions, that we are able to RETAIN OUR PRICE LIST OF 1945 WITHOUT MODIFICATION 
Over 120 stock sizes of bar spacers enable us to give immediate attention to requirements 

Write now for comprehensive details and samples. Our Technical Consultants will call on request 


Patent Nos. 597,505, 715,563, 789,018, 818,538 
Registered Nos. 870,560, 886,239. English and foreign patents pending. 





reer eeceeoee 


1 BEC. BEARER BLOCK 
| of FOR GROUND BEAMS « BARREL ROOFING 
i ! BRIDGES : MAT WORK : ETC. 


BERRY’S ENGINEERING CO. 


Enhance your Prestige. 
Specify and use with 


SOLE MANUFACTURERS : 


via Middie Road, Shoreham-by-Sea, Sussex 


Phone and Grams: 


CONTRACTORS TO MINISTRY OF SUPPLY, ETC., ETC. 
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Foundation 
cylinders 

by 
BRAITHWAITE 





CHISWICK 
FLYOVER 
LONDON 





AUTHORITY 
The Ministry of Transport 

and Civil Aviation 

CONSULTING ENGINEERS 
Harry Brompton & Partners, 
London 

MAIN CONTRACTORS: 

Alderton Construction 





PIER No.1 
Co. Ltd., London — Ed 





The expanded base foundations for supporting Pier No. 1, were 
constructed by a Braithwaite Planted Pile Borer circled above. 
The existing sewe> which necessitated this form of construction is 
shown on the sectional drawing. 


BRAITHWAITE FOUNDATIONS & CONSTRUCTION LIMITED 
(PROPRIETORS: BRAITHWAITE & CO. ENGINEERS LIMITED) 
London Office: 


Dorland House, Regent Street, SW! 
Telephone: Whitehall 3993 - Telegrams: Bromkirk Phone London - Telex: 23320 
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eS Ge for all 


prestressing equipment 
P.S.C. PRE-TENSIONING 





AND MONOSTRAND GRIPS 


—=-p— 





ADVANCED QUICK-RELEASE- 
TYPE MONOSTRAND GRIP 





MULTLUSE MONOWIRE 
AND MONOSTRAND GRIPS 


_ 


MONOSTRAND 
PRE-TENSIONING JACK 


HYDRADUCT SHEATH 


PARRA RAL ADL LL bokeh bekde 









; 
esuece 
' 





PT ECEUPOUOEPEP LAL ine 


HYDRARIGID 


HYDRARIGID 
HYDRARIGID 


HYDRAFLEX 


(ner mal) 


(narrow cocrugations) 


(reverse corrugations) 


PIONEERS OF PRESTRESSED CONCRETE IN GREAT BRITAIN 


Other prestressing equipment supplied by us includes Freyssinet Cone Anchorage, Freyssi-Strand Anchorage, 


Freyssinet Multi-Strand System, 


Monostrand System, Grouting Equipment, Pre-tensioning Jacks, etc. 
information on prestressing equipment is always available on request 


S.C. Monowire Anchorage, P.S.C. Monowire Tank Anchorage, P.S.C. 
Full details and complete technical 
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FREYSSINET 


RUBBER BRIDGE-BEARING PAD 


The modern method of supporting bridge and other civil engineer- 
ing structures. It is more economical and technically superior 
to traditional steel bearings and is widely recommended. 

Freyssinet Bearing Pads are of unit bonded construction and are 
purpose-made for each application. Technical questionnaire forms 





are available on request. 


Specified for: Doncaster By-Pass, Hook Underpass, 
Dunchurch By-Pass, etc.—over 400 bridges in all 


Outside ow 
orce 
Ref Diameter 
(inches) (tons) at 
1,000 ib in. 








07 2.75 3 
12 4n , 
‘Ss $5.90 7 
22 B be 41 
25 98 54 
27 106 64 
0 1s 8! 
oh) 138 14 
” 165 64 
so 19.7 245 
ce) 234 357 
Ld 42 7 
n Jou aoe 











These hydraulic jacks of unusual and unconventional 
design permit enormous forces to be exerted 
where the movement required is small. They 
have considerable application in under-pinning, 
levelling, and thrust control in engineering 








| structures. 
1? © Oy ee EQUIPMENT LTD 
cal HEAD OFFICE AND WORKS: ARUNDEL ROAD, INDUSTRIAL TRADING ESTATE, UXBRIDGE, MIDDX 


Telephone : Unbridge 5241 
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151N. DIA, 
ONLY 







MODEL 
A.15 


THE NEW 


AIR 
VIBRATOR 


specially designed to cater for 
the compacting requirements of 
low-slump concrete and all 
other designs of concrete mixes 


The Model A.15 Air Vibrator, with its high frequency of 12,000 r.p.m. combined with a 
large amplitude, is a ready and effective answer to the problem of using a vibrator with 
a small diameter head for compacting a low-slump concrete. it enables the driest of 
concrete mixes to be thoroughly compacted with the minimum of delay. 


The diameter of its head is |} in. only. Its weight is S Ib., and its air consumption 
20 cu. ft. 


TEST iT ON YOUR CONTRACT 
WITHOUT OBLIGATION 
The A.15 model is available at short notice for sale or hire. Let us send you full details. 


COMPACTORS ENGINEERING LTD. 


LOCKFIELD AVENUE, BRIMSDOWN, ENFIELD, MIDDX. Telephone: Howard 4063-5 
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Designing and building handsome 
colliery structures like these is 
one of the ways in which Simon- 
Carves are helping to implement 
the N.C.B.’s current policy of 
retrenchment and modernisation. 
The pictures were taken at Bil- 
ston Glen, where a new colliery is 
under construction for the Scottish 
Division of the N.C.B. Above: 
the men and materials winding 
headframe and airlock, and associ- 
ated buildings, seen from the coal- 
winding headframe. Below: a 
general view of the site, with the 
washery and settling tank in the 
foreground. Simon-Caryes Ltd. 
are responsible for all structural 
design at this new colliery, as well 
as for the design and supply of 
the skip and cage-winding plants 
and the coal preparation plants. 
Further constructional and re- 
constructional contracts for the 
N.C.B. are currently being carried 
out at Killoch Colliery, Scottish 


FOR THE MINES 


Division, at Bold Colliery, Age- 
croft Colliery and Clockface 
Colliery, North Western Division, 
and at Cotgrave Colliery, East 
Midlands Division. 


Architectural design at Bilston Glen by E. Riss, 
Exq., F.RABA., F.RAA.S., Production Architect, 
and D. D. Jack, ., F.RABA,, Welfare 
Architect. 





BUILDING AND CIVIL ENGINEERING BY 


Simon-Carves Ltd § 


STOCKPORT, ENGLAND 





and at CALCUTTA JOHANNESBURG SYDNEY TORONTO 
SC 225 
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PLAZCRETE RETARDS THE SET 
Permits longer haulage time 
Avoids day joint problems 
PLAZCRETE IMPROVES WORKABILITY AND 
PLASTICITY 
Makes pumping easier 
Saves time placing and vibrating 
Improves consolidation, particularly around 
reinforcement 


PLAZCRETE PERMITS A REDUCED WATER/ 
CEMENT RATIO 


Reduces shrinkage 
Eliminates laitence, bleeding and segregation 


PLAZCRETE IN THE MIX REDUCES THE COST 
WITHOUT ANY LOSS OF STRENGTH 


vd For further information write to Dept. PC. : 


SEALOCRETE PRODUCTS LTD., 
>> ATLANTIC WORKS, HYTHE ROAD, 
LONDON, N.W.10. 


Telephone : Ladbroke 0015, P.B.E. 
Telegrams : Sealocrete, Wesphone, London. 
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Goal conveyor trestles and tunnels 


for North Thames Gas Board 
at Beckton Gas Works 






ENGINEERS North Thames Gas Board London SW 








SO ft. high trestles and 
tower with 450 ft. long 

x 12 ft. high hyperbolic 
tunnel in reinforced concrete 
and carried on prestressed 
piles. 


Concrete Pilin 2 [Baim CIVIL ENGINEERING CONTRACTORS 


10 WESTMINSTER PALACE GARDENS 
ARTILLERY ROW LONDON 5S.W.!. PHONE: ABBEY 1626/7 
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35-TONS PRECAST 
BRIDGE SECTION 


We illustrate one of the 35-tons 
sections produced by Anglian Building 
Products Ltd., of Atlas Works, Len- 
wade, Norwich, and 67 Jermyn Street, 
London, W.!, for British Railways 
L.M. Region. Main Contractors: 
Leonard Fairclough Ltd. 





WOODEN 
MOULD 


a | was produced by 


MAY « BUTCHER Lr 


SPECIALISTS IN TIMBER SHUTTERS AND MOULDS FOR CONCRETE 


More and more Contractors and Precast Concrete Makers in all parts of the country 
are taking advantage of the first-class service we offer in the supply of timber shutters and 
moulds to any design and size. This service has proved over and over again that by 
ordering your shutters and moulds from us you effect every possible saving in time, labour 
and money. However intricate the shutter or mould, you are assured of accuracy in 
every detail and a product with long trouble-free life. Shutters and moulds can be 
supplied with a plastic lining if desired. Full details of this class of work carried out by us 
are available on request. 











HEYBRIDGE BASIN, MALDON, ESSEX. TELEPHONE: MALDON 6909/9 
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DIFFICULTIES CAN BE OVERCOME. It’s all a question 
of know-how. The Reinforced Concrete Design Group of Expanded 
Metal specialise in the know-how of problem resolution in reinforced 
concrete. They do this on a responsible, independent, professional 
basis. They are at the service of Architects and Engineers at every 
: stage of construction from the initial planning to the formal opening. 
: If you would like to know more about RCDG and how they can help 
you, write today for further details. 


REINFORCED CONCRETE DESIGN GROUP 


An independent professional service for you => 


THE EXPANDED METAL CO. LTD., 16 CAXTON STREET, LONDON 8.W.1. Telephone: ABBEY 7766 





f 
i 
‘ 
. 
: 
; 

















A FIRST-CLASS SERVICE FOR ALL TYPES OF 





REINFORCEMENT 


DESIGN SUPPLY BENDING AND FIXING OF 
MILD STEEL, COLD WORKED BARS AND 
HIGH TENSILE FABRIC 


WE ARE THE SOLE MANUFACTURERS OF 


COROBAR 


(TRADE MARK) 


THE COLD WORKED BAR 








FOR 
CONCRETE REINFORCEMENT 
OFFICES : WORKS : 
ARDSHIEL HOUSE RIGBY LANE 
EMPIRE WAY DAWLEY ROAD 








WEMBLEY, MDDX. yy, HAYES, MDDX. 


THE ENGINEERING DESIGN & CONSTRUCTION 
COMPANY LIMITED 


TELEPHONE: WEMBLEY 9474 TELEGRAMS: EDCON WEMBLEY 





FRANKIPILE 
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Ds Tel.: UXBRIDGE 


T.P.S. 


SHUTTERING and MOULD 


PAINTS 


will make your shuttering and moulds last longer, 








often save the labour costs of repeated mould oil 
application, and are also the cheapest alkali 
p-‘mers for general use under paint work 





Reduced costs and clean concrete surfaces are always obtained from shutters and 
moulds treated with these paints. Wood grain is filled and sealed against water and 
alkali. Douglas Fir staining eliminated 





Ask for the type for YOUR purpose 


SPECIAL TYPES FOR PLYWOOD, 
STEEL OR CONCRETE SURFACES 
TO SUIT ALL REQUIREMENTS 


PROMPT DELIVERY FROM STOCK! 


TECHNICAL PAINT SERVICES, DEPT. C.C.E. 


THE PAINT CENTRE — UXBRIDGE — MIDDLESEX 
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Underreamed boring 


DOWN TO 110 FEET 


be. is 














ete. with the “ oi 





Mc KINNEY 7 
Mobile Rig FS 
‘a 


if you would like further details, please write to: 


A [Lama] company McKINNEY FOUNDATIONS LIMITED 


Manor Way, Boreham Wood, Hertfordshire. Telephone: Elstree 2854 
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Architects : 
S. N. Cooke & Partners 
P./P.RABA. 


Main Contractors : 
William Townson & Sons 


ee Ltd., Bolton. 


Maxweld reinforces it 


























ss 


























The reinforcement fabric used in the Metal Box 
Company factory at Bolton was supplied by | 
Richard Hill. Do you need reinforcements? 

Then call up the Maxweld man! He can give you 

all the facts on the type and quantity of fabric 
you'll need plus a rough idea of the cost. 
And he's backed by the 


Richard Hill Design Service 


who can then draw up more detailed plans and 
estimates. You can get him at Middlesbrough (2206), 
London (Mayfair 3638), Birmingham (Mid. 5625), | 
Manchester (Central 1652), Leeds (2-7540), 
] Bristol (24977), Glasgow (Central 2179), 

















Nottingham (Bulwell 27-8383), 
Bournemouth (Westbourne 63491), 
Cardiff (46552), Belfast (29126). 


Maxweld fabric 


is manufactured by RICHARD HILL LIMITED (Established 1868) 
Newport Wire and Rolling Mills, Middlesbrough, Yorkshire. Tel: Middlesbrough 2206 


A MEMBER OF THE FIRTH CLEVELAND GROUP 








cac ttm 
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PSST! Guess NX 
what I’m painting 
direct on to 
concrete? L 





—_, 
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It's Evodyne, of course— 
No special primer required — 
Proof against acids, alkalis, 
corrosive gases and salt water. 











DYME | 


A PRODUCT OF OF STAFFORD 


Manufacturers of: BITUGEL, EVOKOTE and EVOTECT paints 
SEND FOR LITERATURE  €£VODE LTD. (PAINTS DIVISION) STAFFORD. Telephone: 224! (5 lines) 
London Office: 82 VICTORIA STREET, S.W.!. Telephone: ABBey 4622 (3 lines) 


% Are YOU using the EVODE PERSONAL SERVICE to DESIGNERS? Write or phone our London Office for details 


new. 14 





CHLORINATED RUBBER PAINTS 








Wma. T. STORER & Co. Ltp. 
TIMBER IMPORTERS AND MERCHANTS 


Established 1913 


a 


Sawing and Planing Mills: 


RIVER ROAD, BARKING, ESSEX 


Telephone: R1iPpleway 0301 (10 lines) 
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*“PUDLO’ PROVIDES PROOF. . . No. 3 OF A SERIES 


Underground story... 


of Waterproofed Ready-Mixed Concrete 


When, in 1958, the beer cellar of the ‘Harp’ public house at Parson's Mead, 
Croydon, was excavated for rebuilding, water was found to be present at 

a depth of only 3 ft. 6 in. below the level of the upper surface of the old 

floor. To combat these inherently damp conditions ‘ Pudio " CEMENT 
WATERPROOFING POWDER was specified for the READY-MIXED 
CONCRETE used in the new floor. 

* Pudio Waterproofer ' was also used in the internal rendering of the outer 
walls and, to ensure complete protection from damp penetration, a * Pudioed ’ 
cove was formed at the junction of the wall and floor. 






















TECHNICALITIES: 
Floor Area approximately | 250 square feet 
Composition: Waterproof Ready-Mixed concrete to 8 thick, with granolithic 
surface 
Mix 4:2: 1 reinforced with No. 8 B.R.C. fabric and waterproofed with 


16 Ib. ‘Pudio’ cement waterproofer per cubic yard of ‘ SURECRETE ' 
Ready-Mixed Concrete 

Walls Hard semi-engineering brick, to a thickness of 134 inches. 

Internal Rendering 


Two parcs Westerham Sand. One part Portland Cement. 5 Ib. ‘Pudlo’ to every 
100 Ib. cement, applied in theee coats to a minimum thickness of one inch. 


Beer Cellar of the “ HARP,’ Parson's Mead, Croydon. By courtesy of Page and Overton's Brewery Ltd. 








CEMENT WATERPROOFING POWDER 


other *‘PUDLO’ products include: Waterproof 
Cement Paints, Cement Paint Primer, Cement Bonder, 


Architects: 
Leonard Chignall & Son, 
F.LLAA., M.AINST.R.A., 
M.R.SAN.1., Romford 


Contractors 


Galbraith Bros., Crayford External Water Repellent, Plaster Bonder, Frost 
Protector /Rapid Hardener, Mortar Plasticiser, 
Sole Proprietors and Manufacturers : Cement Hardener / Dust Proofer, ‘Feusol’ Fire Cement. 


KERNER-GREENWOOD & CO. LTD., KING’S LYNN, NORFOLK 


WT.i8 Telephone: King’s Lynn 2293 





CONCRETE 


AND CONSTRUCTIONAL ENGINEERING 








ee. May, 1960 CONCRETE AND CONSTRUCTIONAL ENGINEERING xxvii 


have been regularly used 


by leading Contractors for 


reinforced concrete work 


since 1903 





We were the pioneers in the supply of steel bars for reinforced concrete 
work and have given to the industry over 50 years of unbroken ser- 
vice, unequalled for quality and dependability. Contracts on which 
WHITEHEAD STEEL has been used include some of the largest and 
most important in the country. 


We can supply mild steel with an ultimate tensile 
stress of 28/33 tons to the square inch; medium 
tensile 33/38 tons to the square inch, and high 
tensile 37/43 tons per square inch. 


We can also supply high tensile bars 40/45 tons 
to the square inch with a minimum yield of 
60,000 pounds per square inch. 





LONDON OFFICE : Stee! House, Tothill Street, S.W.1. Telephone: Whitehall 2984. 
BIRMINGHAM OFFICE: King Edward House, New Street, 2. Telephone: Midland 0412-3. 
MANCHESTER OFFICE: Chronicle Buildings. Telephone: Blackfriars 1603/4. 

GLASGOW OFFICE : 50 Wellington Street, C.2. Telephone : Central 1528. 
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Steel 


aa 


Reintoreement 


Pp eo 








A complete service of Design, 
Fabrication and Fixing of 
Steel Reinforcement for all 
types of Reinforced Concrete 
Construction. 


M.S, Bars to B.S.S. 785, bent, 

. bundled and labelled, delivered 
to site ready for fixing. No loss 
of time in checking and 
sorting material. No loss of 
material due to prolonged 
storage on site. 


} - 
fi 
> 
f.¢. JOWES 


AND COMPANY LIMITED 


REINFORCEMENT ENGINEERS 
17 BUCKINGHAM PALACE GARDENS, 
LONDON, $.W.1 Tel: SLOane 5271 

Head Office: Wood Lane, London, W.12 
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THE GAMMON-MORGAN 
WATER-IN-SAND ESTIMATOR 
for the 
ACCURATE. 


SIMPLE ANO 
RAP/O 


measuring of the 


WATER CONTENT 
IN SAND 


The most accurate, simple, 
and rapid means of measuring 
the water content in the 
sand. No weighing or 
chemicals are required, and an 
adequate sample is used. The 
GAMMON-MORGAN 
WATER-IN-SAND 
ESTIMATOR should be available 
alongside every mixer, so that 
the water content of every 
mix may be correctly gauged. 
IN THE SAND Full details will be sent on 


Engineers should specify that request. 
the concrete mix shal! be PRICE £3 10s. each 


adjusted for moisture variation : 
i ehhh ah dees ten total (10 Canadian or U.S. dollars). 


water in the batch shall consist CARRYING CASE £1 15s. 
of the water carried in the (5 Canadian or U.S. dollars). 


aggregates plus the water 


MOISTURE VARIATIONS 


Plelel tems Mail Miaals 4.4 


okey Won. 5 ee 


GUN LANE - STROOO - KENT Phone! Strood -78431/2 3 
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UNITS FOR THE ENGINEER 
PRECAST-PRESTRESSED 


TO ANY SIZE OR COMPLEXITY FOR 
BRIDGES. SUBWAYS. TUNNELS .GANTRIES 
SINGLE € MULTIPLE STOREY BUILDINGS.£Ic 











Seven fully equipped up-to-date Works are at your service :— 
Stockton-on-Tees, County Durham; Middlesbrough, Yorkshire; 
Scunthorpe, Lincolnshire; Kidsgrove, North Staffs; Willenhall, 
South Staffs; Iver, Buckinghamshire, and Littlehampton, Sussex. 


TARMAC VINCULUM LTD 
ETTINGSHALL WOLVERHAMPTON 


Stat. phone : Bilston. 41/0]. 14 Lines. 
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PECCO-BEAMS 
spanning over 15 ft 


The quality & service 

Site investigations 

Bored piling & Foundations 
Materials & Structural testing 








— Terresearch service has proved its worth — 
Terresearch specialists have a wide, practical experience 
in all branches of building and civil engineering, 
and full resources for carrying out investigations and 
research and sound speedy construction. 





WE HAVE SUCCESSFULLY CARRIED OUT 
SUCH WORK FOR: 
ATOMIC AND THERMAL POWER STATIONS - AIRFIELD WORKS 


RAILWAY WORKS - BRIDGES - ROAD WORKS 
MARINE AND HYDRAULIC WORKS - MULTI-STOREY OFFICES 


AND APARTMENTS - FACTORIES, etc. 


OUR BROCHURE 1S YOURS BY REQUEST 





] erresearch LIMITED 


BUILDING AND CIVIL ENGINEERING LABORATORY 
PILING AND FOUNDATION ENGINEERS & CONTRACTORS 


RUISUP ROAD NORTHOLT GREENFORD MIDDLESEX Telephone: WAXlow 6341-2 
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il TRtSsin 


STEEL 


by McCALLS 


-the world over, 


Bs 


Docks, harbour works, 
bridges, dams in all parts 
of the world, use ‘ Macalloy ’ 
high tensile steel bars in pre- 
stressed concrete construc- 
tion on the Lee-McCall 
system. The main illus- 
tration shows the Dock Re- 
construction work employ- 
ing ‘Macalloy’ bars at 
Mombasa Harbour, Kenya, 
East Africa. 


McCALLS MACALLOY LIMITED 


TEMPLEBGOROUGH - SHEFFIELD - P.O. BOX 4! 


Telephone ROTHERHAM 2076 (PF B Ex 8 bnes) 





LONDON: SLOANE 0428 PORTSMOUTH: COSHAM 78762 
BIRMINGHAM: ACOCKS GREEN 0229 

MeCALL & COMPANY (SHEFFIELD) LOWTEc McCALLS MACALLOY AFRICA (PROPRIETARY) LIMITED 

MeCALLS MACALLOY LIMITED McCALAS MACALLOT (AUSTRALIA) PTY. LIMITED 

La 


NM ROOFS LIPNTED McCALLS MACALLOY (CANADA) LIFNTED 


Pcél 
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vi Thoroughly tested- 
Proved completely reliable — 


“pitecune 


. RITECURE cures the concrete by 
forming an impervious membrane 
over the surface. This provides maxi- 
mum moisture retention during the 
critical curing period and prevents 
5 curing cracks. It has been used on 
over 90% of the major concrete road 
and runway contracts in this Country 
and very extensively Overseas. 





Curing the St. Albans By-Pass with “ Ritecure™ 


works, 
parts 
alloy’ 
n pre- 
struc- 
icCall 
illus- 
k Re- ; 
iploy- Manor Way, Boreham Wood, Hertfordshire. 


rs at Telephone: Elstree 2211. 


enya, 


Ruane the Khyber Pass cured with’ Ritecure™ 





TOR e Pee PEEP OPE P EERE EEE EEE 
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COREE EERE EERO eee 
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reinforcement 
tl PASHLEY & TRICKETT 


Accurately bent to schedule, clearly identified and 
delivered exactly when required to the site by our 
own road transport—that’s the way Pashley & 
Trickett supply steel reinforcement. Reinforcement 
for all types of concrete construction is supplied 
— contact Pashley & Trickett for prompt quotations 
and service for your next job. 


I 


Pashley & Trickett Ltd 


STOKE STREET - SHEFFIELD 9 














IO NT ot nae oct 


TELEPHONE: 41136-.7 
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An Electrically Driven PC3 Concrete 
as ¢ with remixer. Capacities from 20 
to 24cu. yds. perhour. Ranges actually 
obtained 135 ft. vertical or 1,500 ft. 
horizontal. Also smaller model PC4— 
8-10 cu. yds. per hour. 


EFFICIENT RECONDITIONING SERVICE 


CONCRETE 
BY PUMP AND PIPELINE 


The most efficient method of placing concrete. 


Life of Pump practically indefinite : all essential surfaces in contact with concrete 
are renewable. 


Pumpable concrete must of necessity be good concrete. 

Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 

@ The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


ns en 
‘The Conceere Pomp Company 


al 4STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546 Telegrams: Pumpcret, Kens, London 
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Use THE best 


Use HOME-PRODUCED 
LIQUID SULPHITE LYE 


as a component for 


* WATERPROOFERS 
* PLASTICISERS 
* RETARDERS - ETC 


economical in use—competitive in price 
prompt delivery 
LET US SEND YOU DETAILS 


ANDREWS & CoO. LTD. 


33-34 CHANCERY LANE, LONDON, W.C.2. TELEPHONE : CHANCERY 30/3 4 


AND AT MANCHESTER AND EDINBURGH 


COPPER STRIPS 
for expansion joints 


All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints ~ 
concrete work. 
is ductile, will not oun 
under repeated bending, is 
non-corrosive and is un- 
affected wet concrete. 
ba in the supply 
r strips 
of all required lengths and 
widths for 



























ALEX J. CHEETHAM LTD. 


MORTON STREET - FAILSWORTH - MANCHESTER 
Telephone : PAILeworth 1115.6 








lepine 7 
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h-frequency vibrators 


‘ 
es Z W, 
¥ , j 


RELIABLE hig 


lee * ee 











SLOW SPEED 12,000 VIBRATIONS | INTERCHANGEABLE USEFUL 
DRIVE: a ACCESSORIES 


FLEXIBLE SHAFT 
RUNS AT 2,85) R.P.M. 
LESS MAINTENAN -E 
LASTS LONGER 


OTHER MODELS IN THE POPULAR RANGE OF 6s Guneres 8 Fy yy pte o Customer”, that’s 
ACE CONSTRUCTION EQUIPMENT. ~skymaster the Key phrase of the rvice Department, 
Mk. fI"—Man-cerrying holst. “Loodmaster”— unrivalled for its courtesy, efficiency and speed. 


j Concrete Elevator. “Bomag’—vVibrating Rollers. 
i “Comet"— Mobile Hoist. “Dalli”— Handscraper. OT Rn ne ae wes token by hind permission 








A.C.E. MACHINERY LIMITED 
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c 
BEHIND EVERY JOB... 















25 years’ experience in 
the scientific repair of 
engineering structures. 


WHITLEY 
MORAN 


AND CO. LTD 


GUNITE 


SPECIALISTS 





SET 


\ 
\ 
“NS 
SS . 
I; 


5 OLD HALL ST, LIVERPOOL, 3 


TELEPHONES: CENTRAL 7975/6 
TELEGRAMS: “GUNITE" L’POOL 3 



























IT'S THE RIBBED SECTION THAT This is what happens 


when Durajoint is 
KEEPS DURAJOINT WATERTIGHT 


stress. The Durajoint 
+e 
or 





remains watertight 
because the stretch is 
confined to the central 
tubular section of the 
material THR AIBRED 
SECTION HOLDS FAST TO THE 
conckeTs—even under 
extreme conditions. 











BLACKHORSE LANE, WALTHAMSTOW, LONDON, E.17. Tel.: Larkswood 5600. Grams: Mytilite, London, Telex. Telex: 25183 





DURAJOINT, THE PVC 
CONCRETE EXPANSION JOINTING 
-WATERTIGHT, FLEXIBLE & TOUGH 


In tests at the R. H. Stanger Laboratory, 
Durajoint 9” wide withstood a pressure of 
150 Ib./sq. in. (350 ft. head). Durajoint is 
supplied in standard rolls in widths of 2)”, 
37”, 6” and 9”. The ends are easily spliced 
to make continuous lengths and T, X and 
L joints can be prefabricated at our works 
or made on site — write for a copy of our 
booklet *“* Durajoint and Duraseal ”’. 


There is nothing guite like DURAJONT 
(So tHe wicanire a insuraToRs 66., Ltd, 











% 
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Our range of industrial engines are a practical 
proposition for many types of industrial equip- 
ment... cOMpressors, cranes, pumps, contracting 
equipment, earth borers, generators, railcars, weld- 
ing plant, works trucks, tractors and conversions. 
Simple design, modern flow-line production 
methods and common interchangeable parts 
contribute to the low cos! of these high efficiency 
engines. And remember, every engine is fully 
backed by a World-wide Parts and Service Organi- 


Wherever you are, whatever vour problem, 


Mot 





MOTOR COMPANY LIMITED 
ENGLAND 


are at your service 


For further detalis of our 


INDUSTRIAL 
ENGINES 


and the equipment they power, 
send the coupon to your nearest Ford Dealer 
or direct to 


CONCRETE AND CONSTRUCTIONAL ENGINEERING ahi 





tox 
industry 


sation. Take your choice from a wide power range 
... Diesel 20 to 86 b.h.p. and Petrol 11 to 87 
b.h.p. (12-hr. rating). 


DIESEL ECON OM Y—have you considered the 
replacement of existing power units in your 
equipment and trucks with the famous 4D Diesel 
engine? You'll have the unique advantages of 
economy, long-life and low running costs... 
plus the best service in the World! 





Please send me technical brochures of your 
*pETROL/DiEsEL Industrial Engines. The 
maximum B.H.P. required is........... Derccecccrse ‘ 
r.P.M. Also, please send details of the follow- 
ing equipment powered by your engines. 


* Delete where not applicable GS$!-23-5 











PORD MOTOR COMPANY LIMITED - PARTS DIVISION (G51) - AVELEY DEPOT - SOUTH OCKEKDON - ROMFORD - ESSEX - ENGLAND 
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Why more and more contractors | 


i eR ey, eee , 
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* The first and foremost 
Air Entraining Agent 





*Used in the U.S.A. for 
more than 27 years on 
major projects 


*in use throughout the 
worid 


Darex AEA is the 
original air entraining 
agent that has proved 





— t if throughout the 
IN BRITAIN Oarex AEA was used throughout in the itse 3 
concrete construction of the Giendevon Dam world for Dam Con- 
rr, . struction, Structural 


Concrete, Roads and 
Aerodromes, Bridges, 
Maritime Works and 
Concrete products. 
America, Belgium, 
Canada, Norway, 
Portugal, Sweden, 
Switzerland and many 
other countries ac- 
claim Darex AEA as 
the first and foremost 
air entraining agent. 





IN BRITAIN Darex AEA was incorporated in the bulk 
concrete of the North of Scotiand Hydro Electric Goard's 
Allt-na-Lairige Oam 


TECHNICAL SERVICE may be obtained from the sole U.K. distributors MPO vos} OF STAFFORD 


Are YOU using the EVODE PERSONAL SERVICE TO DESIGNERS? Write or phone for details. 











EVODE LTD., (BUILDING CHEMICALS DIVISION) STAFFORD Tel: 2241 (5 lines) 
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s ask for Darex AEA 


as the fifth ingredient for concrete 


DAREX AEA, a ready-io-usc, dark brow liqu'd is an aqueous 
solution of triethanolamine salts 0: a sulphonated hydrocarbon. 
For smoother flow and finer finishing, it lubricates the concrete 
mix with millions of tiny air bubbles. It also contains a catalyst 
which promotes more rapid and com hydration of portland 
cement. Not a resin or by-product, DAREX AEA is a chemical 
formulation manufactured to insure predictable performance. 
It is harmless and neutral and requires no pre-mixing with 
corrosive chemicals or water. 

DAREX AEA is ideally suitable for ready mixed concrete, 
structural concrete, mass concrete construction, concrete road 
construction, repairs and patching and concrete products. 


@ Air bubbles guard against frost 
and cracking even with re- 

pea freezing and thawing 

@ Makes concrete resistant to saline 

solutions, de-icing salts, sulphate and 

sea waters. 


e Contos promotes faster and more 
thorough hydration, thus bringing 
out more of inherent strength of 
portland cement; assures greater 
strength in both lean and rich mixes 
than non-catalysed air entraining 


@ Less mixing water can be used 
with no loss in slump 

@ Improves placeability. 

® Air bubbles lubricate and plastic- 
ize the mix. 

@ Minimizes bleeding, green shrink- 
age and segregation 


agents. 

@ Will not entrain excessive air. 

@ Particularly effective with slag, 
lightweight or manufactured aggre- 
gates that tend to produce harsh 
concrete 

@ Permits use of natural sand defic- 
rent in fines. 


Reduce water with 


WRDA, an aqueous solution of highly purified metallic sa'ts of 
lignin sulphonic acid, is a ready-to-use, non-setting dark brown, 
mobile liquid. It acts as a dispersing and plasticizing agent— 
makes possible easily placeable mixes with up to 20% water 
content and a corresponding increase in strength and durability. 
It contains a catalyst which counteracts the normal hydration- 
retarding effect of dispersing admixtures; and a preservative. It 
is compatible with all known air entraining agents. WRDA does 





not require agitation, it comes ready-to-use. 


@ WRDA reduces natural interpart- 
icle attraction of cement grains and 
makes the mix more workable and 
placeable with less water 

@ Gives low slumps without loss of 


@ Makes concrete flow cleanly 
around reinforcing steel and respond 
quickly to vibration, spading and 
compacting. 

@ Improves water retention and 
internal cohesiveness of the plastic 


mix. 
@ Cuts green and drying shrinkage. 


° Bed hieeti ns. h y ih .. 
water gain voids under aggregate 
and other segregation. 

@ Allows concrete floors to be 
finished sooner. 

@ Increases compressive strength up 
to 25%; also increases flexural and 
tensile strengths. 

@ The action on cement is physical. 
It does not change the chemical pro- 
perties 

@ improves appearance of concrete 
by sharply reducing spalling, leaching 
and sand streaking. 





AIR METERS AND DISPENSERS ARE READILY AVAILABLE 


London Office: 82 VICTORIA STREET, S.W.1. 





ABBey 4622 (3 lines) 
now. 








Thome eT 
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maximum light minimum cost 


Litex roof lights give a very high transmission 
of light—up to 92°%,—and are easily and 
quickly handled and fitted. A full range of 
standard form metal ventilators, curbs and 
liners are available for use with L1TEX roof lights. 


« 
j LAMINATED FIBREGLASS 
.f “ ~ % roof lights 
LtTex roof lights with their glass fibre reinforced construction can be used with 
advantage in many places where conventional lights would be impracticable 


or too costly. Virtually unbreakable, heavy packing is unnecessary allowing 
quick and easy handling on site. 





LITEX spherical roof lights 





LITEX rectangular roof lights 
Litex roof lights are ideal for use in schools, hospitals and other buildings 
where absolute safety is required—they will not shatter and cannot support 
combustion. The plastic will not creep, nor become brittle with age or very 
hot temperatures. 


LiTex roof lights are not attacked by smoke or fumes from most industrial 
processes, and may safely be used in factory and workshop buildings, 





For further information about Lrrex roof lights please write to LITEX lantern lights 
LENSCRETE LIMITED Queens Circus London SW8 telephone MACaulay 1063 











PIN YOUR FAITH 
TO THE TESTED 
BRAND 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH 
IT FIFTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 
“JUST AS GOOD” 





THE LEEDS OIL & GREASE CO. 


Phone 22480 LEEDS, 10 "Grams: “Grease.” 
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DESIGNED GONGRETE STRENGTH 
WITH A SHORTER MIXING TIME! 





.. ".. Winget 
TURBOMIXER 


One of the biggest advantages of the high- 
speed Winget Turbomixer is its ability to 
give the highest degree of activation in 
seconds! That means designed strength 
faster and cheaper—an unbeatable profit- 
making feature for any pre-cast products 
manufacturer. That's why you'll find 
Turbomixers installed in plants all over the 
world. Being completely self-contained, 
also, the mixer can generally be installed 
without alteration to existing structures. 

There are mixers of all sizes to meet all 
outputs. Send for full details without delay. 


WINGET LIMITED : ROCHESTER : KENT 
Telephone: Strood, Kent 7276 (6 lines) 
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BRITISH 
VISQUEEN 


make a No. 


The new British Visqueen factory at Stevenage 
was built to produce the largest output of 
polythene sheeting in Europe; and it is here 
that the Visqueen Building sheet is also manu- 
factured to supply an increasing number of 
applications for it in the building industry. 


To render the concrete factory floors hard, 
dustless, waterproof and able to withstand 
exceptionally heavy wear and tear, British 
Visqueen chose Lillington’s No. 1 Metallic 
Liquid. 

For nearly fifty years, architects have 
specified Lillington’s No. 1 Metallic Liquid, 
the scientifically prepared admixture that 
renders concrete completely waterproof and 
dustless and accelerates setting time. 


LILLINGTON'S 


N? 1 Metallic Liquid 


ALL OUR PRODUCTS NOW SOLD IN FREE CONTAINERS 
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chotce 


No. 1 Metallic Liquid is a 
necessity for waterproofing 
cement renderings to walls and 
basements, in mass concrete 
retaining walls, foundations, 
flat roofs and tanks. You can 
rely om it to give complete 
satisfaction because IT 1S THE 
ONLY PROOFER SOLD 
UNDER GUARANTEE. 





GEORGE LILLINGTON & CO. LTD 


Willow Lane, Mitcham, Surrey. Tel: Mitcham 1066. For Scotland: 42 High Street, Greenock AP 339A 
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intermittent or continuous Cropping Hooks and Angies can be produced 
selected by hand lever. Cutter biades alternately, without re-setting control 
can be used on eight edges—thus pins. For easier, faster operation, 
reducing replacement costs. machine is mounted on swivel base. 
Maximum capacity 14° diameter Bar. Maximum capacity 14° diameter Bar. 


Both machines are lightweight, yet are of robust construction 
RANGE OF PERFECT BENDERS AND SIMPLEX CROPPERS AVAILABLE FOR HIGHER CAPACITIES AND OUTPUTS 


* INFORMATION WITH PLEASURE 


Woop, PRITCHETT & PARTNERS LIMITED 


HAMMERSBMIT H SBROAOWAYVY- LONDON 
Telephone: Riverside 2224/6/6 Cavies Mecnauip. Londen Tetegrame  Mechquip. Lenden, Ww 6 
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WW REINFORCEMENT 


SERVICE = including 
SUPPLY & BENDING 


We are manufacturers of mild steel bars for reinforced con- 

crete, and have every facility for supplying bars cut to required 
lengths. We also bend ready for fixing if desired for contracts 
in any part of the country. Include our name on your list 
for future reinforcement requirements. 


WALKER WRIGHT & CO. LTD 


DARNALL, SHEFFIELD, 9 TELEPHONE: 41063 











BOLTS¢NUTS TIE-RODS 


FOR THE 
CONTRACTOR 

















B. PRIEST & SONS LTD OLD HILL: STAFFS enc 
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THE P.C.4 PUMPCRET 
CONCRETE PUMP 


CONCRETE BY PUMP AND PIPELINE 


Specifications : Two Sizes P.C.3 P.C.4 
Capacities per hour, approx. . . 20-24 cu. yd 8-10 cu. yd. 
nge: 
Horizontal,approx. . . . . 1500 ft. 1250 ft. 
or Vertical,approx. . . . . 135 ft. 125 ft. 
ae. + we 6 «ele 6" id. 44° id. 
Power required: Electric or Diesel 45 h.p. 25 h.p. 


FOR HIRE 
(PUMPCRET) 


THE REGISTERED TRADE MARK OF 
THE CONCRETE PUMP COMPANY LIMITED 


Pumpcret Hire Company Lito 


4 STAFFORD TERRACE, LONDON, W.8 


Telephone : Western 3546. Telegrams : Pumpcret, Kens, London 





ii, 
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Vamaon safest bo specify STENT / 
° 


PRE CAST eee ty eontnantiens on —y 
CoO | C R ET E cast, Concrete Piles’ have hen their 
qualities wherever used. 

STANDARD SIZES 


! 

tee te lenge A 8 
Other sizes made to order. 

AVAILABLE FOR IMMEDIATE 

i 4 ae DELIVERY 

iw a May we forward full details. 














~ 
- 


STENT PRECAST CONCRETE LTD. 
Chequers Lane, Dagenham Dock, Essex. Dominion 0971 








For Greater Strength, Firmer Bonding 
and Better Surfacing of Concrete— 


eg BAX TU Ly 


” Extra bh h Frequency 
INTERNAL CO CRETE VIBRATORS 


@ The model iliustrated here operates at 9,000 to 
15,000 Vibrations minute from low flexible 
shaft speeds of 4, to 7,500 R.P.M. 

@ Petrol or Electric Drive. 

@ Robustly built throughout and backed by 


OS Preaed conertfugal ct tch, He flexibie 4 

oe centr u rwe 
and Vibrator. of — 

This unique machine, with quick additianal 
tools, can also be used for: SURFACING, WET- 
Model VP 350-A (Swivel Secs or Barrow Mewnting) § RUBBING CONCRETE, GRINDING, DISC SAND- 
Prompt Delivery. Highly Competitive Prices. Geavine ING, AND DRILLING (up to !}* in Concrete, I* in 
Servies. Re-Sele Terme Available. Steel, and 2° in Wood). 


x We operate « 48-hour Repair Service for ali makes. aca o Ob Py duagave 
. throughout the world 
30 years’ a. -, --— manufacture of flex-shaft tools. 


THE FLEXIBLE DRIVE & TOOL CO., LTD. 
EDENBRIDGE. KENT. Tolephane 3 
LONDON OFFICE: IP QUEENOBERRY: WAY, SW. Telephone : KENsIngten 380 
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CONCRETE ROADS FIRST — 
because 


CONCRETE ROADS LAST 





, wall 


~* BGG ALAS QUEENSWAY, SOUTHAMPTON 


Borough Surveyor: F. L. Wooldridge, MLCE 
& concrete slab reinforced with ‘Matobar’ 12 and topped with asphalt 


McCALL & COMPANY (sxerrix0) LIMITED 


TEMPLEBOROUGH + SHEFFIELD - P.O. BOX. 41 
Telephone ROTHERHAM 2076 (P.6. Ex. 8 lines) 
LONDON: SLOANE 0428 PORTSMOUTH: COSHAM 78703 
BIRMINGHAM: ACOCKS GREEN 0229 


MeCALL & COMPANY (SHEFFIELD) LiPrTEC MeCALLS MACALLOY APRICA (PROPRIETARY) LUTEO 
MeCALLS MACALLOT LIMITED MeCALAS MACALLOY (AUSTRALIA) PTY UPTTED 
PRECINON ROOFS LIMITED ' MeCALLS MACALLOY (CANADA) LPETED 

sages 


dD 
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The constructional problems encountered in building 
this reservoir are similar to those found in a wide variety of 
water-retaining structures. It is imperative that joints between 
supporting columns and the floors are resistant to seepage 
and yet allow for any expansion or contraction between 
them. 


Expandite products solved this problem of ‘ joints-that- 
move *. PVC Hydrofoil waterstops were cast in the concrete; 
the joints were then packed with strips of ‘ Flexcell’, a non- 
extruding joint filler (specially manufactured for Expandite 
by Celotex Ltd.) and then top-sealed with ‘ Pli-astic’, a 
hot-poured rubber-bitumen joint sealing compound and, 
in certain cases, with ‘Plastijoint’ flexible, waterproof sealer. 


Movement was allowed for, but, because all these — 
ducts are sufficiently flexible to allow for movement and yet 
retain their original shape on contraction, no seepage will 
occur. 


Problems of ‘joints-that-move’ take many forms, but 
Expandite Limited manufacture products to solve them all. 
Architects, Builders and Civil Engineers are offered advice 
—without any obligation—on all sealing and jointing 
matters they may wish to put before the Expandite 
Technical Service Department. 





ANOTHER 
JOINTING 
PROBLEM 
SOLVED 


Specialists in the manufacture and use of Joint-Fillers, 
Sealing and Waterproofing Compounds, Concrete 





Appliances. 


Additives, Anti-Corrosion Treatments and Mechanical 





EXPANDITE 


LIMITED 





Chase Rd., London, N.W.10. Tel: ELGar 432! (14 lines) 
Northern Depot: Trafford Park Road, Manchester 17 
Eire: Expandite (Ireland) Limited, Greenhills Road, 
Walkinstown, Dublin 

ASSOCIATES AND DISTRIBUTORS THROUGHOUT THE WORLD 
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can If you live to a hundred, you are unlikely to want 

to do much screw-fixing of eggshells! Yet this 

be feat—possible only with a Rawlplug Fixing Device 
RAW LPL (a Rawlnut)—does serve to 
Screw-fixed with a UG... mente: oe stontoine 


effectiveness of these Devices in 


making ‘difficult’ and even ‘impossible’ 
g fixings simple and straightforward. What- 
eve 


r the screw or bolt fixing job, you'll 
save time, money and temper by using 
the appropriate Rawlplug Fixing Device. 












RAWLPLUGS 


The famous Rawlplug 
makes firm screw fixings in 
masonry in a mere fraction 

of the time taken by any 
other method. For all screw 
sizes up to {* diam. 

coach screws. 


RAWLBOLTS 
For light or heavy 
bolting jobs. A dry 
fixing of enormous 
strength—no cold 
chiselling, no 
waiting for cement 
to harden. In all bolt 
diameters up to 1”. 








RAWLNUTS 

The amazing Rawinut forms its own 
‘rivet head’ behind the materiai when 
screwed up from the front. Shakeproof 
and waterproof, it has many valuable 
uses in both building and manufacture. 





GRAVITY TOGGLES 
Passed through a hole in 
hollow material, the long 
member falls into a vertical 
position by gravity, and is 
then drawn against the back 
of the material by screwing 
from the front. 


SPRING TOGGLES 

For making firm fixings to such 
thin and structurally weak 
materials as plasterboard, ceilings 
etc. The wings of the device spring 
apart behind the material and 
spread the load over a wide area. 

















IMPOSSIBLE FIXINGS @ Raw PLU G 


ARE EASY WITH ‘ 


) FIXING DEVICES For Speed/ and Strength! 


Beer 


The World’s largest manufecturers of fixing devices THE RAWLPLUG COMPANY LTD.. CROMWELL RD., LONDON 8.W.7 











RANALAH 
for 
STEEL 
MOULDS 
* 


Phone 


BRIGHTON 62216-7-8-9 
for IMMEDIATE ACTION 


RANALAH STEEL MOULDS LTD 
LOWER BEVENDEAN - BRIGHTON - SUSSEX 
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Top quality concrete 


requires LISSAPOL WN 


An additive of particuiar vaiue when pumping 
concrete in large quantities, Lissapol N neither 
interferes with cementing reactions of concrete, 
nor promotes corrosion of the reinforcement. 


Lissapol N was used in the construction of several 
British nuclear power stations where concrete of 
the highest quality had to be placed and compacted 
thoroughly without risk of aeration. 





IMPERIAL CHEMICAL INDUSTRIES LTD LONDON SW! ENGLAND 
x72 











TUNNELS, 
| RESERVOIRS, 


; SEWERS, 
| SWIMMING 
TANKS. 
POOLS, EYC. 


Specialists in the Repair and Reconditioning of 
Reinforced Concrete Structures, etc. 
THE 


Hitchin 


CONSTRUCTION CO Cc 





-——--—-- - - - — ~ j 


Best Qual ity a DELIVERED BY ROAD OR RAIL 


CONCRETE |W™. BOYER 
AGGREGATES | wouerssccwes 


ESTABLISHED 1810 
IRONGATE WHARF, PADDINGTON, W2 


in all grades | inane aemeaemeaese 

















SCHMIDT <Q 


CONGRETE TEST HAMMER 


for immediate non-destructive determination of compressive strength 


©. A. VOLK MANN, 3ST. AUGUSTINE'S ROAD, BIRMINGHAM, 16 
Telephone : Edgbaston 1353 
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of fuer: 
Woe ana Z, 















Fr, 


mece deccodece cece 





Pay 
© 9 oc ecwc te ogam cons 02% Gt weses 
- # y 7 rf / , 


d d 
oF ee eee oe Oe © ee eee owe + oe ote “-* 


Worried about roof waterproofing ? 





BUILT UP ROOFING SYSTEM 
can be applied to any roof 


Any roof can be treated * Permanent water- 
proofing for large or small roofs * Applied cold 
without preliminary treatment * Used and proved 
for over 25 years * Foreman demonstrators are : Concrete 





available to assist your own workpeople or, if you wae oe 
preter, our contracts department can undertake 
the work for you and provide free maintenance A Priming & Membrane Sandwich 

y ores See C Covering © Biack or Coloured Finish 


4 proouct or MBA wo: ; } OF STAFFORD 


ROOF WATERPROOFING . CONCRETE AOMIXTURES ANDO HARODENERS 
PROTECTIVE PAINTS AND BITUMINOUS COATINGS . GaP ANO 
JOINT SEALING MASTICS ANDO GUNG - INDUSTRIAL AOCHESIVES 


% SEND FOR LITERATURE Evoce ito (Buliding Chemicals Div.) Stafford. Prone: 224: (6 lines) 
London Office : 62 Victoria Street, S.W.1, Phone : ABBey 4622 (3 ines) 





— i 








os) 
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Precast 
REINFORCED 
CONCRETE 
frames 













erected by our craftsmen at the new Roman Catholic Church, Chichester. Architects: Tomei and Maxwell F.F.R.1.B.A. 


STUARTS 25 i oo 


GRANOLITHIC CO. LIMITED framed building designers and 
Established 1840 constructors. Estimates free. 


LONDON ADDRESS: 14, College Road, Harrow. Tel: Herrow 6161-2-3 


BIRMINGHAM Nor.ncote Rd., Stechford MANCHESTER Aston Rd., Bredbury, Stockport 
Stechford 3631-2 Woodley 2677-8 


EDINBURGH 46, Duff St., Don 1351-2 EXETER 6-8, Meibourne St., Exeter 73848 





For compacting mortar cubes 
for compression tests to 


B.S. 12/1958, 146, 1370, 915 


Automatic Time Control 


‘GAPCO™ 


H.F. VIBRATOR 


“CAPCO”’ CONCRETE TESTING APPARATUS also includes: 
Cube Moulds; Slump Cones; Tensile, Vicat and Cylindrical 
Moulds; Compacting Factor Apparatus—Standard and Auto- 
matic ; Sieve Vibrators and Sieves ; etc. 


CAPLIN ENGINEERING CO. LTD 


ALPAX WORKS, ST. LEONARDS ROAD, WILLESDEN JUNCTION, LONDON, N.W.I¢ 
"Phone: ELGAR 7191. Grams: CAPLINKO, London, N.W.10. Cables: CAPLINKO, LONDON 
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Wibro 
CAST-IN-PLACE CONCRETE PILES 





This new church at Vlaardingen The Vibro process ensures the formation of a pile 
near Rotterdam is founded on 


Z consisting of dense, compressed concrete which has not 
fifty-nine 17-in. diameter Vibro é A iat 
piles 81 fr. long. The working been subjected to any driving stresses. The pile is 
load per pile is 68 tons, and adaptable in length, diameter and size of shoe 


19-in. and 24-in. diameter shoes ty suit the ground conditions 


were used to develop th ‘ : : 
op me and carries its load with ample safety, 


appropriate bearing capacity. 
yet without waste. 
Vibro piles cannot be smaller than full size, 
need only light reinforcement 


and are formed rapidly and economically. 


For further details write for List No, 208 


TECHNICAL REPRESENTATIVES THROUGHOUT THE WORLD 


THE BRITISH STEEL PILING CO. LTD. 


10 HAYMARKET, LONDON, S.W.1. Telephone: TRAfalgar 1024 
BSP 179 
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Approved for 
all Government 
Contracts 


{ IN USE 
ALL OVER 
| THE WORLD 






Testing dis 

concrete cubes | 

onsite © 
MILBANK-WELLS oy 


. 6 IN, PRESS 

HYDRAULIC PRESS ) Hn. Paes 
AND CUBE MOULDS £9 45 

Immediate Delivery 
Two Sizes: 4 in. and 6 in. : ee porte ay 
PRESSES and CUBE MOULDS 
Testing to 16,000 ib, per sq. in, to £125 
B.S. 1881. 





Ra AP ame hf hss 7”. J\, 
FLOORS & ROOFS spans up 1040 ft. 
PRESTRESSED FRAME BUILDINGS | ALL TYPES 


ZZ 


== 


H jal 














/ 

















SINGLE SPAN * MULTI SPAN * CANTILEVER 
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LOOK AT 
~ SURFACE 


The water tower illustrated has a pro- be applied direct to new of old 

tective Stic B stone covering stipple concrete and most other building 

finish similar to that shown in the surfaces. No other material affords 

smaller photograph. Treated in this such lasting protection, while remaining 

way it is completely protected from the 80 easy to apply 

atmosphere and will require no further 

attention for many years. Stic B can Descriptive literature available 
STIC B PAINT SALES LTD. 

99 WANDSWORTH ROAD, VAUXHALL, S.W.8 


Telephone: RELiance 5566/2178 Telegrams: Sticbealim, London, $.W.8 
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Underpinning by Pynford 


* SITE INVESTIGATIONS 
that are clear and to the point. 


* NEW FOUNDATIONS 
designed and/or constructed to 
suit all site conditions. 

* UNDERPINNING 

by the proved Pynford method 
for high-level beams, or below 
ground level. 

* JACKING 

Re-levelling existing buildings 
and cheap provisions for new 
buildings. 

* EXCAVATING SHIELDS 
supplied for digging to any depth 
through shifting ground such as 
sand mixed with water. 


Foundation Engineers, Site 
Mlustration shows stooling under heavy brick piers, prior to fixing reinforcement. Jockin gations, Underpinning, 





R.C. frames can be faunded under buildings large and small using PY NFORD stools. 


Pynford Limited... 


74 LANCASTER ROAD, STROUD GREEN, LONDON, N.4 
Telephone: ARChway 6216-7 











OU WUE 


SPECIALISTS 


& CO. ©. (CONTRACT ORS) — 
inquiries for Gunite Linings and Render a 
r noid structures of every kind in any p 


of the country. 5 
HASLINGTON 


Telephone | 





























We invit 
for new oF 


Crewe 2265-4. 
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NO. 14 IN A SERIES SHOWING TECHNICAL DEVELOPMENTS IN CONCRETE CONSTRUCTION. 


Quicker and Cheaper Building by 
Prestressed Concrete 





Raynor's Road Overbridge constructed for the New Zealand Railways 


This bridge was tendered for as an 
alternative to reinforced concrete 
and as such was found to be con- 
siderably cheaper. Another big 
advantage of using prestressed 
concrete was in the complete 
elimination of interference with 
rail traffic. 

Technical details concerning 
Johnsons wire, and illustrations 
of other projects, are available in 
brochure form. 


Sponsor : 
New Zealand Railways. 


Design : 
Pre-Stressed Concrete (N.Z.) Lid 


Contractors : 
B. & B. Concrete Co. Lid 


Johnsons were in at the start with wire for prestressed 
concrete. Their technicians worked with the Con- 
tinental pioneers in the development of the technique, 
and today Johnsons wire is specified in a large number 


of important prestressing contracts. 


Richerd Tak 














Ixiv CONCRETE AND CONSTRUCTIONAL ENGINEERING 


May, 1960 


“COL-O-ROCK” 


Registered Trade Mark 


EXPOSED-AGGREGATE PANELS 


J. A. KING « Co, Lo 


Write or Phone 


181 Queen Victoria St., LONDON, E.C.4 


Telephone: CENtral 5866 (5 lines) 


Telegrams: Kinovique Cent London 











woopD 
MOULDS 


for PRECASTING 


EXTREME ACCURACY 


ALL ALL 
TYPES SIZES 


25 years’ experience at your service 


ARCHITECTURAL SPECIALISTS 
AND MODEL MAKERS 


LAWS & SON (STAINES) LTD 


(CONTRACTORS TO H.M. GOVERNMENT) 
Langley Road Works, Staines, Middx 
Telephone : Staines 53706 








a — 
& _-® 
e es / a 
OO ae 
— NOTTINGHAM e 
<A, 
werow e | @ var 











Trent Gravels 
10,000 tons per week 


Washed & Crushed |} in. to in. 


We are the leading suppliers of high-class concrete 

segregates in the area shown above. Prompt 
ies guaranteed and keen competitive prices 
quoted. Send for samples and prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone : Beeston 54255 








“CONCRETE SERIES” 


BOOKS on CONCRETE 


For a complete catalogue giving prices in 
sterling and dollars, send a postcard to : 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W4 




















May, 1960 CONCRETE AND CONSTRUCTIONAL ENGINEERING 


CUT YOUR CONCRETE COSTS 


with the 


A.B.MOULD 


MIXER-DRIVE SHOVEL 


ALL-BRITISH DESIGN AND MANUFACTURE 
(Patent applied for) 





At last ! 


The perfect combination of a winch unit 
attached to and driven by the mixer, 
but operated from the press-button- 


controlled shovel. 


THE BUILT-IN JIB ELIMINATES 
SITE INSTALLATION COSTS. 





LOW CAPITAL OUTLAY RECOVERED IN TEN WEEKS 
NO RUNNING COSTS 
FITTED TO MOST MIXERS 


Ask for a demonstration from : 


A. B. MOULD & CONSTRUCTION CO., LTD. 


VULCAN WORKS, VULCAN WAY 
NEW ADDINGTON, SURREY 


Telephone : Lodge Hill 2347 Telegrams : Abmould, Croydon 
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STRETFORD-ECCLES BY-PASS 


TWELVE 


PRESTRESSED CONCRETE 


IN LESS THAN 


SIX MILES 













KINGSBURY CONCRETE COMPANY LTD. USED 
HIGH TENSILE 
RYLANDS. srncss RELIEVED 


IN PRODUCING PRESTRESSED 
WIRE BEAMS FOR THESE BRIDGES 


STRETFORD-ECCLES 
BY-PASS CONSTRUCTED 
FOR LANCASHIRE 
COUNTY COUNCIL 





COUNTY SURVEYOR 

& BRIDGEMASTER 
James Drake, Esq., 

B.Sc., MLC.E., MA.Mun 


CONTRACTORS 

For bridges north of the 
mew Barton Road Bridge 

This map shows the route of the STRETFORD-ECCLES MESSRS GEE. WALKER 


BY-PASS and the location of the bridges for which 


prestressed beams were used. 10 of these bridges are con- pany — my ws dpe 
structed to carry the motorway across roads, road junctions MESSRS. A. E. FARR LTD. 
and railways, the other 2 are over bridges. Sub-Contractor for pre- 
‘ stressed concrete beams 
MESSRS. KINGSBURY 
CONCRETE CO, LIMITED 
a ECCLES - nn 
—- O55 I SI 
aan / it ACCOMMODATION / 
y i BRIDGE WINCHESTER RO 















y. ~ BARTON ROAD 


, TWO BRIDGES 


TWO BRIDG fs 

















ALS 4 VF 
merehien 74 (> ARE NO eninge PT 7 
ROUNDABOLT £> | STRETFORD RD. BRIDGE - 
TWO BRIDGES ~ . 
" ; ae 
Map showing the twelve bridges 
DEPENDABLE 
RYLANDS IN THE 


WORLD OF WIRE 





RYLANDS SROTHERS LTD., WARRINGTON, ENGLAND 
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3 point 
concrete placing by pipe 
- to heights up to 168ft., 
with One|C.P.0.A.C.) pneumatic 














concrete placer and One man... 





PipinGc concrete by C.P.O.A.C. is the world’s cheapest and quickest method of 

D transporting concrete from the mixer to the spreading gangs 
One C.P.0.A.C., operated by one man, will serve multi-placing points such as 
floors and foundations in multi-storey buildings, also for wall shuttering and for 
tunnel lining, up to distances of 1,000 ft. horizontally, 168 ft. vertically, and round 
corners. The piping is quickly assembled and dismantled with the aid of rapid- 
action couplings for which no special tools are required. C.P.0.A.C. equipment 
will handle all grades of normal concrete with regates up to 14° onuked ent 
2° smooth, using the 6° dia. pipeline. Compared with other types of concrete 
placing, C.P.O.A.C. pneumatic placers are lower in first costs, cheaper to run 
and, because they have no working parts, are trouble free. 


Although C.P.0.A.C. Placers will pipe concrete vertically up to 168 ft., the height 
shown in the photograph is only 120 ft 


Main Contractors: RICHARD COSTAIN LIMITED, 
Borough Architect: M. H. Forward, F.R1.B.A., F.R.LCS 


Full details from sole British distributors—manufactured in Great Britain under 
licence 


MACHINERY (CONTINENTAL) LTD. 


42 Park Street, London, W.1. Hyde Park 1401 








i 
i 
i 
i 





levi CONCRETE AND CONSTRUCTIONAL ENGINEERING May, tobe 


For sheer industry... 





New roads and new factories being built .. . great steel works and oil 
refineries working at full blast... wherever there’s progress, production 
and prosperity, there are Land-Rovers. For reliability, strength and 
endurance, they have no equal. They turn their wheels to any job that's 


going . . . fetching, carrying and hauling men and materials . . . treating 
the most unfriendly surfaces on earth with calm indifference. 

@ Ask your Distributor or Dealer for a Land-Rover demonstration. 
Prices from £650. 


«+e there’s no substitute for 
the 4-wheel drive 
LAND -~- Petrol 


tet 79 0 






esel 


By Apnciniment beth I ‘ 
te Her Majesty Queen Elisabet . or . 
Manufacturers of Land-Rovers THER ROVER CO. LTD SOLIHULI WARWICKSHIRI 


The Rover Co. Lid, sho DEVONSHIRE HOUS! PICCADILLY LONDON 


CVS 265 
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If you want to pre-tension 
economically and efficiently —— 
consult the specialists in this field 


WIRE AND STRAND GRIPS 
PLAIN AND SPRING-LOADED 





HYDRAULIC RAMS 
25 TO 200 TONS CAPACITY 
3 TO % EXTENSION 





HYDRAULIC HAND AND 
POWER PUMPS TO SUIT 
ALL RAM SIZES 





UNIVERSAL PULL-CARRIAGES 
FOR MULTIPLE STRESSING 
IN UNITS OF 50, 100 
AND 150 TONS 





STRESSING BED DESIGNS 
SUPPLIED FREE WITH ALL 
EQUIPMENT ORDERS 
COMPLETE PLANT LAYOUTS 
UNDERTAKEN BY ARRANGEMENT 





SEND POR BOOKLET AND PRICE LIST TO 


| STRESSING DEVELOPMENTS LTD. 


9% KINGSTON HILL, KINGSTON-UPON-THAMES TELEPHONE: KINGSTON 2372 
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Moulds and 
formwork 


for the concrete industry 







Mould for menu 
facturing 24° diam- 
eter by 3 0” effec. 
tive length S & SB 
pipes 


A service to the industry ranging 
from the small equipment illustrated 
to complete spinning plants, backed 
by years of technical experience. 


We are now operating from our 
extensive new premises at the 
address below. 


Further details and quotations sent on request 


Coneybeare 


THE ORIGINAL PIPE MOULDS 
Coneybeare & Co, Lid., Torrington Road, Ashford, Kent. Telephone: Ashford 1545/6 








A NEW “ CONCRETE SERIES '' BOOK 


ON 


SHUTTERING 


\ unique book written by a practising designer of formwork especially for 
those similarly engaged 


CONCRETE FORMWORK DESIGNER'S HANDBOOK 
By H. R. GILL 


Principal contents include pressure of concrete on forms; working stresses in 
timber (including plywood) and steel, bending moments and forces, formula tor 
sheeting, walings and ties for vertical and inclined walls, and floors; design data 
for vertical and horizontal forms, studs and soldiers, joists and bearers, walings 
ties, scaffold tubes, et 
24 NOMOGRKAMS, 27 DESIGN CHARTS ANT) TABLES 


Numerous illustrations 149 pages 
Price 145 by post 16 5 60 dollars in Canada and USA 


CONCRETE PUBLICATIONS LTD. 
14 DARTMOUTH STREET, LONDON, 5.W.| 
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OUTSTANDING BUILDING... 


PROLAPIN Liquid Cement Waterproofer 
LITHURIN Concrete Floor Hardener 


Outstanding QUICKSOCRETE P,Q. & D. Rapid Hardeners and 
products .... Somers 

WETEXI'S’ Colourless Silicone Waterproofer 
CHEMICAI CONPLAST Concrete Piasticiser 
BUILDING CONPLAST ‘W° Anti-freeze and Plasticiser 
PRODUCTS CEBEX 112 Mortar improver 
LIMITED ' 


CEBEX 113 Expanding Grouting Material 


Warple Works 
CEBEX 124 Multi-purpose Slurry Liquid 


Cleveland Road 


Hemel Hempstead ROAD CONPLAST Air Entrainer and Piasticiser 
Herts CONBEX Pilasticised Expanding Grouting Material 
CHEMICAL BUILDING PRODUCTS LTD 
mea LIFTOYL Floor Cleaner and Degreaser 
Velagrams: Pvotithe ORKIT & TEKTAM Bituminous Coatings and 
Hemel Hempetead 
Compounds 
We shall be pleased 
to supply full dee CONCURE Concrete Curing Agent 





criptive literature. NITOLUX & ROBRITE Painw 











imau 
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Erecision im 
@GWoncrete CWover... 





for fully A revolutionary economy 


for lightness, speed of 
illustrated réies. #4 raves of 


application —for reinforcing 


brochure bars in concrete. 


Plastic Distance Pieces 









rt aD 
PATENTED. Regd. Design 893503 


Samuel C” Son (moulders) Utd 


WREN MILL, CHADDERTON, LANCS. Sales Office: Tel.: Manchester DEA 4671/2 


Sole Manufacturers and Distributors of ABIT pk Plastic Distance pieces (A.B. 
ABERG No. 31269/58) in Great Britain, The Commonwealth and Eire. 
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TRILLOR ELECTRIC 


EXTERNAL 
VIBRATORS 




















‘ ii 1 This High Frequency Vibrator is available 
Spec a y designed in eight sizes, most of which are equipped 
4 with quick-release attachment fittings, 

for very dry mixes 7 eee oe 
s 2 highest vibrating efficiency for all types 

for in situ and of steel and wooden shuttering and 


moulds. if required, surface plates or 


DPOCAST COMCICTE pare cr 60 6:08 fr surtace vibration 
E-P-ALLAM £ CO. LTD. 


LONDON: 132-135 Sloane Street, $.W.!. Telephone: Sloane 9976 (5 lines) 
Werks : Southend-cn-Sea Teol.: Eastwood 525243 
AGENTS & DISTRIBUTORS - Strangford Ltd., Belfast and Dublin; A. Gunn & Co. Led.. Altrincham, Ches.; O. L. Davies Led, 


Port Talbot, Glam J. Lewis (Machinery) Led.. Bursiem, Stoke-on-Trent; G. 8B. Corner & Son, Leeds and Nottingham ; 
John Rouistone Ltd, Newcastie-on-Tyne; W. R. Selwood, Ltd., Chandier's Ford. Southampton; Jj. A. McAra & Co. Led, Glasgow 
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The most popular portabie buik cement Silo in the worid 








PORTASILO 


Slics from £365 


The onty complete range of equipment 

Laminated wood body for ideal storage of cement 
Fully automatic, press-button operation if required 
Rugged steel base to withstand the toughest site conditions 
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EDITORIAL NOTES 


The Earnings of Engineers. 


SOME interesting facts concerning the remuneration of British engineers, whether 
salaried or fee-earning, are given in a report,* published recently, by a Royal 
Commission, Although the Commission was concerned particularly with the 
question of whether or not medical and dental practitioners were underpaid, 
comparisons are made of the earnings of accountants, actuaries, architects, 
barristers, engineers, solicitors, surveyors, and teachers at universities. It is 
seen that, at all ages from thirty to sixty years, the median earnings of engineers 
are less than that of members of any of the other professions selected with the 
exception of architects. Nevertheless, the earnings of engineers appear to 
increase steadily throughout their working life, whereas in most of the other 
professions the annual earnings reach a peak around the age of fifty and decline 
thereafter; the decline is particularly noticeable among general dental prac- 
titioners. Exceptions to this decline are medical consultants, solicitors in Eng- 
land and Wales, and particularly actuaries. (The median earnings are obtained by 
setting down in one column the incomes, in the order of magnitude, of the members 
in one group; the median is that amount which is in the middle of the column, 
that is, there are as many entries above as below. The earnings of an individual 
are considered to be the income agreed with the income tax authorities.) 
According to this survey, an engineer at the age of thirty can expect to 

obtain, on the average, from {800 to {1200 per annum; at the age of sixty, the 
average range is from {1200 to £2400. One quarter of the members of the 
engineering profession receive less than the lower limits of each of these ranges and 
one quarter receive more than the upper limits; im fact, the annual remuneration 
of some engineers exceeds {6000 and in a few cases {10,000. It is, however, the 
average range that matters, since those earning amounts below the range are 
either in the wrong profession or are of such ability that they would not be suc- 
cessful in any profession, and those in the high-income groups are undoubtedly 
men who would be a success in any calling. The corresponding average earnings 
of surveyors are about the same as those of engineers at thirty but range up to 
£3500 at sixty, and a higher proportion earn more than {6000 and £10,000, even 


* Report of the Royal Commission on Doctors’ and Dentists’ Kemuneration; 1957 to 1960. (London: H.M.S.O. 
Price 15s.) 
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if surveyors in public service are included. Actuaries and barristers show up best 
in the high-income group, although in the average cases barristers are well down 
the scale except in early middle-age. In general, university teachers rank better 
than engineers although there are few, if any, enjoying annual incomes exceeding 
£6000. 

It is interesting to compare the earnings of engineers with the remuneration 
of other professional men abroad as given in the Report. In general, engineers, 
accountants and architects, in this ascending order, are less well paid than are 
doctors, dentists and lawyers, although the relative positions in the scale vary 
in different countries. In the U.S.A., Canada, and Australia an engineer is likely 
to receive less than an architect, but in Belgium, although an architect may earn 
more than an accountant, an engineer may well earn more than an architect. 
According to official statistics relating to the earnings of professional men in 
Canada and issued in 1958, dentists and accountants may earn less than {4000 
in a year, lawyers and doctors up to {5000, but consulting engineers earn, on 
the average, more than £5000. 

The total earnings of an engineer or architect, in Britain, from the age of thirty 
to sixty-five are likely to be lower than those of a man engaged in any of the other 
professions considered. The plums, represented by a total income of more than 
double that of an average engineer, fall to medical consultants, hospital doctors, 
actuaries and, to a slightly less extent, barristers. By this basis of comparison, 
surveyors and university teachers do little better on the average than do engineers. 
Allied to this comparison is the fact that the cost of training for engineering 
may be less than that for some other professions, but the capital investment 
required to be made by a consulting engineer in setting-up his business is in 
general much more than that of other professional men. 

For a survey of this kind to have real value, it is important for the 
data to be collected from the entire body of practitioners in each profession; 
since this is generally impracticable, except perhaps in the case of civil servants 
and those in nationalised industries, there must always be some doubt as to the 
representativeness of a partial survey. In the case of engineers, the Commission 
obtained its data by circularising g900 members of the Institutions of Civil, 
Mechanical and Electrical Engineers, a number which represents less than a fifth 
of the membership of these Institutions. Because these Institutions may not deal 
with matters concerning the remuneration of their members, the survey was 
conducted with the co-operation of, and partly at the expense of, the Engineers’ 
Guild. About 74 per cent. of the members, who were asked to give particulars, 
did so. Since different methods of collecting data were adopted in each profession 
considered, the results may not in all cases be comparable; for instance, in the 
case of architects the survey covered about a fifth of the membership of the Royal 
Institute of British Architects; about one tenth of the practising accountants 
were applied to, whereas all professiona: actuaries were approached and nearly 
all replied ; a third of the number of chartered surveyors, excluding those in official 
positions, were included. 

If the data so Jaboriously collected and collated by the Commission depicts 
a true picture of the position, it is obvious that higher remuneration is essential 
in the engineering profession if men of the right calibre are to be attracted to this 
profession. The Commission’s conclusion is that, in general, doctors and dentists 
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are underpaid; but since the data show that the remuneration in these professions 
is considerably higher than in most professions, especially engineering and archi- 
tecture, surely the case for improving the financial status of engineers and 
architects is equally good, if not stronger. So far as engineers are concerned, it 
is understood that the Engineets’ Guild is endeavouring to effect such an 
improvement. On the other hand, it can be argued that the majority of engineers 
are engaged in drawing offices and elsewhere in positions for which the present 
remuneration is commensurate with the moderate requirements of technical 
experience and responsibility, and that, either in senior positions in employment 
or in private practice, there is ample scope for able engineers to obtain remuneration 
on a reasonably high scale. 


An Honour for Professor P. L. Nervi. 


PROFESSOR PIER LuiGcI NERVI is recipient for 1960 of the Royal Gold Medal 
for Architecture, which is an award made annually by Her Majesty the Queen 
on the recommendation of the Royal Institute of British Architects. 

A> part of the arrangements connected with the award an exhibition of 
photographs and drawings of the work of Professor Nervi was held in London 
in April. The exhibition was organised jointly by the Royal Institute of British 
Architects and the Cement and Concrete Association. Some examples of Pro- 
fessor Nervi's work in reinforced concrete are given on pages 188 and 189 of this 
number; these examples are of works not illustrated previously in this journal 
(see November 1955, pages 387 to 393, and January 1956, pages 221 and 222). 
Although much of his work is in Italy, Professor Nervi has designed structures 
in other countries, in some cases jointly with other engineers and architects. A 
notable structure in France is the UNESCO headquarters in Paris (see this journal 
for December 1959), and his designs will be adopted for the proposed Washington 
Bridge bus station in New York and for the cathedral and abbey of New Norcia, 
near Perth, Australia. A feature of the latter structure will be intersecting 
parabolic reinforced concrete arches 100 ft. high and of 1oo-ft. span. 


The Yield-line Method. 


Tue British Standard Code of Practice for Reinforced Concrete in Buildings 
(1957) recommends three methods on which the design of slabs spanning in two 
directions may be based. One of these methods is the yield-line method which 
is not used as much in this country as are methods based on the analysis of thin 
flat plates. Among the first exponents of the yield-line theory were C. Bach, 
O. Graf, and E. Mérsch in the early decades of this century, and later Aa. Ingerslev. 
The work of K. W. Johansen, published from 1931 onwards, is accepted to-day as 
the basis of most applications of the theory. H. Craemer introduced the subject 
in this journal in August 1950.* 

An article giving the principles and practical application of the method is 
given in this journal for March 1960, and is continued in this number. In sub- 
sequent numbers we hope to give further articles on this subject by various writers. 


* An annotated bibliography of the yield-lme method from 189 to 1958 is published by the Cement and Concrete 
rosvenor Gardens, London, $.W.1 


Association and is obtaheable Ince from the Association at 52 G 
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SOME RECENT WORKS OF PROFESSOR P. L. NERVI. (CONCRETE) 


Some Recent Works of Professor P. L. Nervi. 


(See page 187.) 


er 





The undersides of the precast slabs forming the 
seating and extending between the inclined frames 
are smooth and contrast with the shutter-board 
marks on the faces of the cast-insitu frames. 





Fig. 1.—The Pirelli Building, Fig. 2.—Rear of Grandstand at the Flaminio 
lan. Stadium, Rome. 





Fig. 3.—The Grandstand at the Flaminio Stadium, Rome. 
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Fig. 4.—Sports Palace at Rome. (Palazzetto Dello Sport.) 





Fig. 5.—Interior of Sports Palace, Rome. 





Fig. 6.—Sports Palace, Rome, in Course of Construction. 
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Book Reviews. 


Tue first of the two volumes contains over 
seven hundred pages and gives in full the 
text of the sixty-two papers presented at 
the Third Congress of the International 
Federation of Prestressed Concrete which 
was held in Berlin in 1958. The Congress 
comprised three sessions which dealt 
respectively with (I) developments of 
methods of design; (II) progress in 
methods of prestressing as applied on the 
site, and with special refereace to grouting, 
anchorages, reduction of friction, and 
safety precautions; and (III) progress in 
the manufacture of prestressed units 
made in factories, and in the use and 
erection of such units. General reports 
summarising the contents of the papers 
presented in each session are also included. 

The second volume, containing about 
two hundred pages, records primarily the 
discussions amounting to seventy-three 
contributions, nearly half of which are 
related to the subject-matter of session II. 
This volume also contains the general 
reporter's introductions and summing-up 
of the discussion in each session. 

The papers and discussions are printed 
in the language in which the contribution 
was made, namely, German, English, 
French, or Spanish, but a summary of 
each paper is given in each of these lan- 
guages. It is interesting to note that of 
the papers presented those from Germany 
outnumbered those from any other 
country, with papers from Great Britain 
in second . In the discussions, more 
contributions came from Great Britain 
than from any other country. 


“Concrete and Soil-Cement Roads.” 
By Ww. P. ogee (London: Contrac- 
or’s Record, ; ; 4 
eben one} 1960. 152 pages 

Tuts well-illustrated book deals with the 

subject of the design and construction of 

concrete roads and allied construction in 
as much detail as can be expected in 
comparatively few pages. The principal 
contents include the preparation of the 
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subgrade, the materials used, the making 
of concrete, curing concrete (there is no 
entry under this heading in the index), 


military tanks, prestressed concrete roads, 
roads on peat, farm roads, kerbs and 
haunches, coloured concrete, cement- 
bound macadam, cement-grouted and 
cement-soil roads (five chapters are 
devoted to the latter type), and lean- 
concrete bases. Many of the works dealt 
with are British, but comparable prac- 
tices in other countries are described. 
Reference is made to the work of the 
British Standards Institute, the Cement 
and Concrete Association, and the Road 
Research Laboratory. 


“An Introduction to the Dynamics of 
Framed Structures.” By G. L. Rogers 
(London: Chapman & Hall, Ltd 1958. 
Price 82s.) 

ALTHOUGH there are many books on the 
statical design of structures few of them 
deal comprehensively with the effects of 
dynamic forces. This U.S.A. book deals 
with the stresses in structures subjected 
to dynamical disturbance caused by 
earthquakes, blast (particularly from 
atomic explosions), unbalanced machin- 
ery, and rolling loads. The types of struc- 
ture considered include frames having 
one or more degrees of freedom, truly 
rigid frames, continuous beams, and 
some forms of floors. The constructional 
material does not enter primarily into the 
problem except in so far as the member is 
elastic, inelastic, or visco-elastic. 

The treatment is mainly theoretical and 
is given as a basis for further deve’ ent 
rather than an endeavour to deal with the 
whole range of principles and practice. 
The work is therefore primarily mathe- 
matical, and processes, for example, 
matrices and orthogonal functions, are 
used which seem most suitable to the 

For a reader whose mathe- 
matics does not extend beyond elemen- 
tary calculus, a discussion of the methods 
of calculation is included which, as the 
author hopes, should make it unnecessary 
to refer to treatises on mathematics. 
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Stresses and Factors of Safety in 
Prestressed Concrete. 
By P. W. ABELES, D.Sc., M.1.Struct.E. 


THE working stresses recommended in the new British Standard Code" for pre- 
stressed concrete are compared with the corresponding recommendations in the 
U.S.A.”) and Germany”) in this journal for February 1960. In the following are 
given some further comments on these stresses and views on the factors of safety 
necessary in prestressed concrete. 


Permissible Stresses. 


According to the German recommendations, when partial prestressing is 
employed for road bridges, the permissible tensile stresses in the concrete in a 
member with the tensile zone at the bottom are less than recommended in the 
general case and are from 426 lb. per square inch to 639 Ib. per square inch, depend- 
ing on the grade of concrete. When the tensile zone is at the top, these stresses 
apply only if the member is well protected. 

In 1959, a tentative code was issued by the Prestressed Concrete Institute 
(U.S.A.).% There is little difference between this code and the U.S.A. recom- 
mendations except for the inclusion of recommendations for partial prestressing. 
The same conditions as for ordinary prestressed concrete are recommended for 
ultimate-load design, but no limits are placed on the tensile stresses in the concrete 
at working load provided that the prestressing steel is amply protected from 
corrosion, fire hazard, and failure due to fatigue which might result from extensive 
cracking and frequent opening and closing of the cracks. 

The British Code recommends that the tensile stress can be increased by 
250 lb. per square inch, and the compressive prestress at the edge of the member 
where this stress is greatest should be not less than 1500 lb. per square inch; in 
the writer’s opinion this stress is unduly great. 


Factors of Safety. 


It is well known that it is necessary to investigate the conditions both at 
working load and at failure of a prestressed concrete member. This requirement 
is in conformity with the recommendations of the Code“ and ensures that known 
margins of safety are provided at cracking and at failure, although the magnitudes 
of these margins may be altered when this matter has been considered more 
fully. The Code recommends the same factor of safety against failure for most 
forms of construction, namely, 1} for the dead load and 2} for the imposed or 
live load, or 2 for the combined load, whichever gives the smaller load. The 
corresponding factors adopted in the U!S.A. Recommendations are 1-2 for the 
dead load and 2} for the imposed load, or an overall factor of 1-8 for the combined 
load. In Germany the factor is 1}? for the combined load. It is preferable for 
the factor to be varied to take into account such matters as the probability of 
overloading, the danger to life in the event of failure, and the economic consequences 
of failure. For example, in a structure containing liquid, it is possible to increase 
the live load only by storing a liquid heavier than that assumed in the design and 
a smaller factor of safety with respect to the live load might therefore be employed. 
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The possibility of inaccuracies in design and construction makes it essential to use 
a factor of at least 14 for the combined load. 

The deformation of the structure should also be considered. For example 
the deformation permissible at working load should not be such that the service- 
ability of the structure is impaired, but the structure should not be so rigid that 
little deformation occurs as failure is approached. The ratio of the factor of 
safety against failure to that against cracking should therefore, in the writer's 
opinion, be at least 14. If the ratio is less than, say, 1}, little warning of im- 
pending failure would be given; furthermore the structure would offer little 
resistance to impact and therefore its ability to absorb shock (due to an explosion, 
for example) would be small. 

Three types of structure are considered in an early report,‘ (1) Structures 
in which cracking is not permissible at working load; (2) Structures in which 
cracking is permitted at abnormal loads provided tensile stresses do not occur 
at ordinary working load; (3) Structures of minor importance in which crack- 
ing is permitted at ordinary working load. A structure of type (1) may be either 
(a) a structure in which no tensile stress is permitted at working load, or (b) a 
structure in which the tensile stress is less than that corresponding to visible crack- 
ing, in which case the factor of safety against cracking is less than for a monolithic 
structure of type 1(a). Structures of types (1b) and (2) are suitable when a con- 
siderable degree of elasticity is desired before failure occurs, and the ratio of the 
factor of safety against failure to that against cracking is large. 

’ The factor of safety against failure and the serviceability at working load 
of the structure should be considered as equally important. If the factor of 
safety against cracking is required to be large, that against failure should also 
be increased to ensure that visible wurning of overloading is given. 

The conditions described in the foregoing relate to statically-determinate 
structures. In the case of statically-indeterminate structures there may be 
further complications, but the permissible stresses are the same although some 
redistribution of stress may occur. Secondary bending moments, which may 
occur due to the profiles of cables, may reduce the counteraction due to the pre- 
stressing steel under conditions of working load, and positions of cables which are 
suitable for the working load may not be suitable for conditions at failure. It 
has been suggested that the conditions at failure are not affected by the position 
of the prestressing steel and that plastic hinges form in positions that ensure a 
satisfactory factor of safety against failure. This behaviour has not yet been 
satisfactorily proved but if it did occur such a solution would be undesirable, 
since the position of the prestressing steel would be outside the tensile zone and 
large cracks would develop in the event of overloading. Moreover, early failure 
due to shearing forces would occur in members subjected to rolling loads, since 
the resistance to diagonal tensile stresses is reduced when the distance of the steel 
from the compression edge is reduced. A member designed for conditions at 
failure only may suffer from the same disadvantages as a statically-determinate 
structure, namely, excessive deformation and cracking at working load. It is 
therefore necessary to consider conditions at working load and at failure. The 
prestressing steel should be in the tensile zone, where it is most effective at failure 
and for the prevention of wide cracks if overloading occurs. The conditions at 
working load should be investigated, the permissible stresses, as discussed in the 
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previous article, being such that excessive deformation and cracking is avoided. 
Diagonal cracks may occur as a result of a combination of bending and shearing 
stresses where inclined cables or stirrups are not provided. Either a small bending 
stress or a small shearing stress may be dangerous if the other stress is large. 

Unless good supervision and the fulfilment of the assumptions made in the 
design can be ensured, the use of reinforced concrete (with or without a small 
prestress to reduce cracking) is preferable to prestressed concrete. Unless the 
maximum possible losses are assessed, the calculated stresses will bear little 
relation to those which may occur and the adoption of conservative stresses is 
not in itself sufficient to ensure a safe structure. 

It is particularly desirable that conditions at transfer should be assessed 
closely, since the adoption of excessive compressive stresses may cause immediate 
failure, either local or complete, if the specified strength of the concrete is not 
obtained; if the difference between the strength required and that obtained is 
not so great, such stresses may cause losses greatly in excess of those expected, 
with a consequent reduction in the factors of safety against cracking and against 
failure. No advantage is gained, however, by providing a greater prestress 
than is necessary, since this leads to an increase in the rigidity of the structure, 
and affects adversely its resilience. The bending moment M,, causing crack- 
ing is Z (f.¢ + fs), in which f,, is the effective prestress and /,, the stress at which 
cracks become visible. The stress /,, will usually vary between goo Ib. and 
1100 lb. per square inch if pre-tensioned steel is used, and between 600 Ib. and 
1000 lb. per square inch if post-tensioned steel is used, depending on the distribu- 
tion of the steel, the strength of the concrete, and the efficiency of the bond. 
If a prestressed structure is composed of separate precast bliccks, no tensile 
resistance should usually be taken into account, but to obtain the greatest pos- 
sible value of M,, a modulus of 300 Ib. per square inch may be allowed if there 
are satisfactory mortar joints. The foregoing points must be considered when 
deciding on suitable permissible stresses. It is also necessary to ensure that the 
risk of sudden failure due to shearing, principal stress, or to compression is 
eliminated. 


REFERENCES. 
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Design of Motorways. 


Tue Ministry of Transport stated recently 
that when a motorway passed through 
more than one county, the design and 
supervision of construction would be 
entrusted to a firm of consulting engineers, 
thus ensuring the necessary unified 
control. 

A spokesman on behalf of the County 
Councils Association has stated that the 
county councils are convinced that they 
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can build motorways cheaper than any- 
body else since they have been building 
trunk roads for seventy years. It is 
feared that if in the long run the major 
works in road-building go to consultants, 
so would the best men. The local 
authorities would then be faced with 
having to do their own road-building and 
maintenance of the motorways with 
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CONCRETE 


The Terminology of Prestressed Concrete. 


Tue result of the competition recently 
held by this journal for a word to describe 
prestressing steel and other means of pre- 
compressing concrete has evoked some 

interest, as is shown by the correspondence 
in the f 

Mr. K. K. McKEtvey of Messrs. W. S. 
Atkins & Partners writes as follows: 

“With reference to the competition 
you have recently held to find a word to 
describe prestressing materials, may I say 
that the word ‘ strictor’ which you sug- 
gest appears quite suitable. Your original 
enquiry asked for a word which could 
be used in parallel with reinforcement. 
Although it is a noun, the latter has a 
verb as a derivative. It would seem ap- 
propriate, therefore, to devise a similar 
series of derivations for the new word. 
I should appreciate having your comments 
on this. Can one, for instance, talk about 
“strictored concrete’, or ‘ the operation 
of strictoring ’, and so forth? ” 


[As is indicated in the first sentence of 
this letter, the only purpose of the com- 
petition was to find a suitable word to 
describe the various media used to pre- 
compress (or prestress) concrete and which 
at present are mainly steel wires, steel- 
alloy bars, and wire ropes, and less fre- 
quently jacks and the like, but w! .ch 
may include other materials and means in 
the future. If such a generic word were 
used, the terminology of prestressed con- 
crete would be similar to that of rein- 
forced concrete, in which the word rein- 
forcement is used to describe all the 
various types of steel and other materials 
used for the purpose of enabling a 
structural member of concrete to resist 
tensile forces.. If the term “ prestressed 
concrete ” and precise phrases such as 

“tensioning the steel (or strictor)”’ are 
used, there is no need for a term such as 

“* strictored concrete ” or a phrase such as 
“ the operation of strictoring ‘’—Ep.]} 


M. Henri Lemoine of the Société 
Technique pour |’Utilisation de la Pré- 
contrainte writes as follows: 

“In the Editorial Notes of your 
— for March 1960 you state ‘ The 

term prestressed concrete is itself un- 
satisfactory because it does not indicate 
the kind of stress to which the concrete is 
subjected ’. We have been dealing with 
the promotion of prestressed concrete for 


194 


fifteen years in most countries and it is 
the first time that we have seen that term 
criticised. We would like, therefore, to 
take up the defence of the term ‘ béton 
précontraint’ (in English ‘ prestressed 
concrete ’) created by M. Freyssinet, who 
alwaysinsists, with reason, on the generality 
which must be attached to that term. 
“It is wrong to consider that the idea of 
prestressing is concerned with the intro- 
duction of compressive stresses only. It 
is common, for example, that in the case 
of a freely-supported beam the results of 
prestressing are compressive stresses in 
the lower part and tension in the upper 
. This tension is commonly accepted 
because the im loads can only 
decrease it and change it to compression. 
“ Therefore, we consider that prestress- 
ing is the proper term to designate, in all 
its generality, the effect of the forces to 
which a structure is submitted by the 
engineer before the application of the 
loads in order to resist better the stresses 
resulting from these loads.” 


[Although we have on more than one 
occasion expressed the view that the 
term “‘ prestressed "’ and its derivatives 
are unsatisfactory, for the reason stated, 
they are now in such common use that it 
would be unwise, and probably impossible, 
to change them. We have always 
thought that the French term “ pré- 
contrainte ’’ is much more descriptive of 
the action of precompressing, or con- 
straining, the concrete and that the term 

‘ prestressed ” is not a literal translation. 
—Ep.} 

In the last line of Editorial Notes under 
the heading ‘‘ A Word is Wanted ” in our 
number for March, 1960, the word 
“‘ rigidity ’’ should be replaced by “‘ resist- 
ance to bending *’. We are indebted to 
Mr. A. Goldstein, B.Sc., M.I.C.E., for 
drawing our attention to this matter. 


Symposium on Concrete in 
Hot Countries. 

Tue Reunion Internationale des Labora- 
toires d’Essais et de Recherches sur les 
Materiaux et les Constructions (RILEM) 
are holding a symposium on “ Concrete 
and Reinforced Concrete in Hot Coun- 
tries’ in Haifa, from July 17. Details 
are obtainable from the Building Research 
Station, POB 4910, Haifa, Israel. 
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NEW BRIDGES IN AUSTRALIA. 
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New Large Bridges in Australia. 
A PRESTRESSED BRIDGE OF 320-FT. SPAN. 


THE central span of the prestressed con- 
crete bridge (Fig. 1) across the Narrows 
on the Swan River near Perth, Western 
Australia, is said to be the longest of its 
kind in the world. The bridge is 1100 ft. 
long and comprises one span of 320 ft., two 
spans of 230 ft., and two spans of 160 ft. 
(Fig. 2). The carriageway is 70 [t. wide 
and on each side is a footpath 10 ft. wide 
with a protective railing set back 2 ft. 
from the face of the kerb. The steepest 
gradient is about 1 in 28. The clearances 
are 26 ft. for river traffic and 15 ft. over 
the roads under the end spans. Within 
the limits set by the requirements of 
clearances and gradients, the length and 
proportions of the girders were selected 
principally ‘for zsthetic reasons. 

The bridge is designed to carry 80 per 
cent. of highway-bridge loading class HA 
in British Standard No. 153 and vehicles 
weighing 75 tons. It also carries five 
30-in. pipes for water and sewage, gas 
mains, and electricity and telephone 
cables. The total imposed load therefore 
exceeds the full class HA load plus the 
load from normal services. The bridge 
is designed to be fully continuous under 
live load. It is anchored at the north 
abutment, and all expansion is provided 
for at the south abutment. The longi- 
tudinal girders supporting the deck are 
carried on reinforced concrete rocking 
columns at each of the four piers. 


Foundations. 


The foundations of the piers and abut- 
ments comprise 180 piles, known as 


Gambia piles, which were devised by the 
consulting engineers. They comprise a 
steel tube having an outside diameter of 
2 ft. 7} in. and a #-in. wall, and a conical 
steel shoe. Before commencing driving 
reinforced concrete is placed in the 
lower part of the tube for a depth of 
15 ft. Driving is by means of a 10-tons 
drop-hammer operating inside the tube 
and striking a removable dolly on the top 
of the concrete. The piles are extended 
as required by welding on additional 
tubes. After completion of the driving 
the tubes are filled with reinforced con- 
crete. The piles were driven through 
sands, silts, gravels, and clays and are 
founded on very firm sand overlying 
limestone. The lengths of the piles are 
from 80 ft. to 120 ft. 

Only the reinforced concrete core is 
considered as carrying the load, so that 
corrosion of the tube does not endanger 
the structure. Each pile can carry a 
maximum dead load of 200 tons, which 
is increased to 250 tons by transient 
loads. Test loads of 400 tons were 
supported without measurable permanent 
deflection and it is thought that each 
pile is capable of carrying more than 600 
tons. 

A different type of pile was used at 
the north-shore pier to allow for possible 
movement of the reclaimed ground 
through which the piles were driven. 
The upper part of each pile for a length 
of 60 ft. is a precast reinforced concrete 
column placed inside a steel cylinder of 
4 ft. diameter after the cylinder had been 
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Fig. 2.—Prestressed Bridge: Haif Longitudinal Section. 
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Fig. 3.—Prestressed Bridge: Transverse Section. 


driven. The space between the cylinder 
and the column allows the cylinder, which 
is weak in bending, to deflect if the ground 
moves, without moving the column which 
supports the pier. 


Abutments and Piers. 


The abutments are of cellular form with 
a sloping top slab spanning between the 
interior walls. The purpose of the slab 
is to prevent an abrupt change in the 
level of the road due to uneven settlement 
of the earth supporting the carriageway; 
the depth of the earth decreases gradually 
from the full depth at the embankments 


forming the approach to the bridge to 
practically nothing at the edge of the 
deck. 

The bases of the two piers on the river 
banks are simple reinforced concrete 
pile-caps. For the bases of the river 
piers (Fig. 3) precast concrete slabs 
served as permanent shuttering and 


enabled the concrete to be placed in the 
dry. The slabs conceal the tops of the 
piles at low water. 

Four reinforced concrete columns, each 
of which supports two longitudinal girders 
of the deck, are provided at each pier 
(Figs. 3 and 4). 


Each column is set on 





Fig. 4—Prestressed Bridge: Underside of Deck. 
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curved bearing-plates of stainless steel 
and is surmounted by similar plates 
arranged so that the curves at the top 
and bottom of each coiumn form part 
of a cylinder. The columns thereby 
become in effect parts of large roller- 
bearings of diameter equal to the height 
of the column, and allow the longitudinal 
expansion and contraction of the deck 
to take place with the minimum of fric- 
tional resistance. Transverse expansion 
and contraction are allowed for by groups 
of roller-bearings of 7 in. diameter set in 
boxes in the concrete bases of the piers. 
The boxes are filled with dense tar to 
prevent corrosion and the entry of 
rubbish and water. The bearings are 
provided under three columns in each 
row of four. 


Superstructure. 


The girders of the deck are made up of 
precast blocks which were joined and 
prestressed in place. The main girders 
are designed as double cantilevers with 
suspended beams and carried their own 
weight during erection, but act as con- 
tinuous beams under subsequent imposed 
loads. Unusual features of the deck are 
prestressing by means of stranded-wire 
ropes situated outside the members (Figs. 
4 and 5), vertical prestressing to increase 
the resistance to shearing, the method 
of casting the precast blocks, and the 
method of obtaining continuity. 

The webs and flanges of the I-shape 
longitudinal girders are as thin as practi- 
cable to produce an efficient cross section, 
and therefore there is insufficient space for 
the groups of wire ropes required to impose 
the large prestressing forces required. Con- 
sequently the wire ropes imposing the 
longitudinal prestressing force are placed 
outside the webs. With this arrangement 
the thickness of webs and flanges need 
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Fig. 5.—Prestressed Bridge: Pre- 
stressing Steel on Side of Girder. 


be only 8 in., since it is necessary only to 
accommudate the vertical prestressing 
wire ropes and mild steel reinforcement. 

To achieve the greatest eccentricity, 
and therefore economy, the longitudinal 
groups of wire ropes should be as small 
as possible. The overall size of an ex- 
ternal group of ropes is governed by the 
space required between each rope for the 
placing efficiently of the protective con- 
crete and by the number of ropes. To 
produce equal force, a small number of 
large ropes gives a more compact group 
than a larger number of wires. Tests 
made on stranded-wire ropes led to the 
development for this structure of a rope 





Fig. 6.—Prestressed Bridge: View during Construction. 
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of o-7 in. diameter comprising nineteen 
wires which is used with a split-wedge 
anchor. At positions where the ropes 
change direction they pass over lubricated 
machined-steel saddles which have such 
a low frictional resistance that the loss 
of prestress from this cause was only 
4 per cent. The prestressing forces 
were measured accurately with load-cells, 
the readings being taken on mirror gal- 
vanometers. After tensioning, the ropes 
were surrounded with fine concrete to 
protect them from corrosion, and to bond 
them to the webs; mild steel bars were 
passed through holes in the webs (Fig. 5). 
The arrangement of the wire ropes is 
shown in Fig. 2. 

The vertical prestressing ropes are 
provided to reduce the principal tensile 
stresses due to shearing on the thin webs, 
but the ropes alone are not sufficient to 

-Tesist the total tensile forces due to 
shearing at the breaking load. Additional 
mild steel reinforcement was therefore 
-provided. Because of the lack of inform- 
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ation on the behaviour of prestressed 
concrete beams in combined bending and 
shearing, a model beam of one-third full 
size was made and tested to verify the 
assumptions. The model failed at the 
predicted load, which had been calculated 
on the assumption that the shearing 
forces would act as in a lattice beam, and 
that the main group of ropes was fully 
bonded. The load-factors were 1-95 on 
dead load plus imposed load, or 1-5 on 
dead load plus 4-4 on imposed load. 
The blocks forming the girders were 
made by first casting the bottom flange 
and the lower part of the web, followed a 
few days later by the remainder of the 
block which was cast in a mould bolted 
to the lower part of the web. The 
upper mould was of constant size, the 
variable depth of the web and the width 
of the bottom flange being accommodated 
in the lower mould. The blocks were 
cast in a yard edjacent to the bridge and 
were transported on bogies travelling on 
a narrow-gauge track from which they 





Fig. 7.—Prestressed Bridge: Beams for Suspended Span ready for Lowering. 
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Fig. 8.—End-block at Temporary Hinge of Prestressed Bridge. 


were lifted by a travelling goliath crane there was access to the ends of the beams 
and placed on a staging formed of jarrah for tensioning. When prestressing was 
poles driven as piles (Fig. 6). complete, the beams were lowered on 
After a complete section of the staging jacks until the halved ends rested on 
for the double-cantilever girders had _ strips of neoprene on the su at 
been loaded with blocks, the blocks were the ends of the cantilevers. tem- 
adjusted for line and level by means of porary props beneath the girders were 
small screw-jacks. The 3-in. spaces be- then removed, and the secondary ropes 
tween the blocks were filled with fine of the main groups, which are anchored 
concrete compacted with immersion in the upper part of the ends of the canti- 
vibrators. The primary wire ropes of the levers, were tensioned. 
groups for the double-cantilever girders The transverse were then ten- 
are threaded through openings in the  sioned, strips of slab were cast in 
ee a Ae ee Le place, precast facing slabs were erected, 
sioned; the anchors for these ropes are and cantilevered slabs forming the foot- 
in the lower part of the ends of the girders paths were concreted. The final opera- 
at the temporary hinges and are therefore tion to complete the superstructure was 


ends of the cantilevers were constructed done by caulking with mortar the vertical 
above their final position (Fig. 7) so that joints the precast end-blocks at 
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the supports and clamping them together 
by tensioning short wire ropes passing 
through ducts in the blocks (Fig. 8) 
Each rope comprises twelve 0-276-in. wires 
and overlaps the main ropes, and thus 
produces complete continuity. Details of 
a temporary hinge are shown in Fig. 8, 
in which the ducts for the short ropes are 
indicated by (A) and (B). Pads (C) of 
I: 1 cement mortar were placed in the 
gap between the faces of the end-blocks 
extending across the entire width of the 
block. When the mortar had hardened, 
the ropes were tensioned and anchored, 
and grout was injected into the ducts 
from behind the end-blocks. The re- 
mainder of the gap between the end-blocks 
was then packed with mortar. 

The expansion joints are a German 
type comprising thick articulated cast- 
steel plates moving on steel ramps, and 
are designed to provide a continuous 
surface for movement while allowing for 
a variation of 7 in. in the length of the 
deck. 





Fig. 9.—Part Elevation of Prestressed 
Bridge. 
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Stresses. 


The calculated 
stressed members are as follows 


stresses in the pre 
In the 
concrete the initial compressive stress 
due to bending was 2500 lb. per square 
inch and under working conditions it is 
2300 Ib. per square inch. There is no 
tensile stress in the concrete due to bend 
ing. The principal tensile stress due to 
shearing is 150 Ib. per square inch. The 
crushing strength of 6-in. cubes at twenty 
eight days was 8500 Ib. per square inch 
with a standard deviation of about 500 Ib 
per square inch, compared with the 
specified strength of 6500 Ib. per square 
inch 

The initial tensile stress in the pre- 
stressing ropes was 53 tons per square 
inch, and under working conditions 63 
tons per square inch 


Finishes. 


The exposed faces of the outer girders 
are covered with precast slabs (Fig. 9) 
made with crushed white quartzite, 
white sand, and white cement. The 
aggregate is exposed and has a light and 
rough reflective surface which is said to 
be particularly effective in the bright 
sunshine and clear atmosphere of Western 
Australia 
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Fig. t@pective of Gladesville Bridge: An Arch of 1000-ft. Span. 
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The facing of the abutments and the 
cantilevered structures forming the foot- 
paths are constructed in white-cement 
concrete. The balustrades forming the 
parapets are of anodized aluminium alloy 
on a granite kerb The carriageways, 
which are finished with asphalt, are 
flanked by polished granite pilasters at 
each end of the bridge. Railings are 
provided between the footpaths and the 
Carriageways 

The bridge contains 10,850 cu. yd. of 
concrete, 1310 tons of mild steel reinforce 
ment, 1215 tons of steel tube in the piles, 
and 325 tons of prestressing wires and 
ropes 

The weights of high-tensile and mild 
steel in the deck are 7-5 lb. and 149°5 Ib 
per square foot respectively The total 
cost is about /11 15s. per square foot 
of the gross area of the deck and abut- 
ments 

The bridge was constructed for the 
Commissioner of Main Roads of the 
Government of Western Australia. The 
consulting engineers were Messrs. G 
Maunsell & Partners, with whom Mr 
E.. W. H. Gifford collaborated in the design 
of the prestressed concrete deck. Mr 
C. S. Chettoe also advised on the design 
The consulting architects were William 
Holford & Partners The contractors 


were Messrs. Christiani & Nielsen of Copen- 
hagen in association with Messrs. J. O 
Clough & Son, Pty., Ltd., of Perth, 
Western Australia. The prestressing was 
by the Udall system 


AN ARCH OF 1000-FT. SPAN. 


The new bridge (Fig. 10) over the 
Parramatta river, an arm of Sydney 
Harbour, will have a reinforced concrete 
arch spanning 1ooo ft. and, it is believed, 
it will be the longest single-span concrete 
bridge in the world. The structure will 
have a prestressed concrete deck con- 
tinuous over nineteen spans each too ft 
long and carried on slender prestressed 
concrete columns. Over the river, the 
columns are to be supported on the arch 
which will comprise four interconnected 
ribs of box section. Each rib is to be 
20 ft. wide, 12 ft. deep at the crown, and 
24 ft. deep at the springings. The clear 
height of the crown above mean water 
level is to be 142 ft. The abutments are 
to be of plain concrete and embedded 
in the sandstone forming the banks of 
the river. The deck is to have a carriage 
way 72 ft. wide and two footpaths each 
6 ft. wide and will comprise eight pre- 
stressed precast beams in each span, 





ig. 11.—%t at Hobart, Tasmania. (See page 202.) 
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supported on reinforced concrete trans- 
verse beams across the tops of the columns, 
and a cast-insitu slab strongly reinforced 
over the junctions between spans to give 
continuity under live load. The deck 
will have sixteen spans of 100 ft. each and 
a central part 300 ft. long supported 
directly by the arch. Expansion joints 
will be provided midway between the 
crown and the abutments. 

The ribs of the arch will be precast in 
parts weighing about 50 tons each, taken 
to the site by water, set upon centering, 
and connected with cast-insitu concrete. 
To compensate for the combined effects 
of shrinking, creep, and elastic com- 
pression of the concrete, fifty-two groups 
each of three flat-jacks acting in series 
will be embedded at each plane of contra- 
flexure in each rib. The jacks will be 
inflated initially with fluid at a pressuie 
of 2000 lb. per square inch, producing an 
expansion of about 1 in. in each jack. 
The fluid will then be replaced by cement 
grout in one jack at a time. The total 
jacking movement in each rib will be 
about 6 in., and since at the time of 
jacking part only of the shrinking and 
a negligible amount of creep will have 
taken place, the arch will be slightly 
above its final position, thereby facilitat- 
ing removal of the centering. The 
working stress in the concrete arch will 
not exceed 2250 lb. per square inch. 
The strength of works-cubes of the 
concrete at twenty-eight days is required 
to be at least 6000 Ib. per square 
inch. 

The prestressed columns will be 1o ft. 
by 2 ft. in cross section, arranged in pairs, 
and designed to accommodate expansion 
and contraction by bending to obviate 
the need for roller bearings at the column- 
heads. The columns on the arch will be 
supported on the transverse beams con- 
necting the ribs, and the columns on the 
banks will be supported on reinforced 
concrete foundations on rock. 

The bridge is to be constructed for the 
Department of Main Roads, New South 
Wales, and is designed by Messrs. G. 
Maunsell & Partners for the contractors, 
Messrs. Reed & Mallik, Ltd., (of Great 
Britain) and Messrs. Stuart Bros., Pty., 
Ltd., (of Sydney), who submitted a joint 
tender to build a bridge of their own 
design. Construction is to begin shortly, 
and the bridge is expected to be completed 
in 1962. 
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A PRESTRESSED CONCRETE 
VIADUCT 4600 FT. LONG. 


The prestressed concrete road bridge 
(Figs. 11 and 12) to be constructed for 
the Tasmanian Government over the 
River Derwent at Hobart is to be a 
multiple-span structure 4649 ft. long, 
which includes approach spans having a 
total length of 425 ft. on the western bank 
and 840 ft. on the eastern bank. The 
middle part of the bridge between the 
main abutments is to be 3364 ft. long 
and will comprise a main navigation span 
310 ft. long, two adjacent navigation 
spans each of 197-ft. span, thirteen spans 
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Fig. 12.—Cross section of Viaduct 
at Hobart. 
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each 140 ft. long on one side, and six 
similar spans on the other side. The 
main span will provide a clearance of 
150 ft. above the water for a width of 
180 ft., and will comprise suspended 
beams supported on cantilevers extending 
from the adjacent navigation spans 
Expansion joints are to be provided at 
one end of the suspended span and at 
the ends of the navigation spans. The 
spans are to be continuous over all other 
supports up to the main abutments. 

The carriageway is to be 44 ft. wide 
and there will be two footpaths each 
4 ft. 6 in. wide. Each span will com- 
prise six prestressed precast beams placed 
longitudinally and a reinforced concrete 
slab cast in place. The beams, which 
are to be of I-section, the top flanges 
forming part of the deck (Fig. 12), are to 
be carried on reinforced concrete trans- 
verse beams cast in place at the supports, 
which are to be slender concrete columns 
supported on piers cast in place. The 
piers are to be provided with precast 
skirtings at the level of the water and each 
is to be founded on a group of vertical 
and raking bored reinforced concrete 
piles of 4 ft. 6 in. diameter. The piles 
are to pass through the alluvial deposits 
to the underlying rock. The greatest 
depth of water is about 120 ft. The piles 
will be up to 170 ft. long 

The four hollow rectangular piers 
supporting the navigation spans are 
designed to resist horizontal thrusts in 
all directions. The comparatively large 
movements of the deck resulting from 
changes of temperature, shrinking and 
creep will be absorbed by flexure of the 
columns, which will be precast and pre- 
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stressed with post-tensioned steel-alloy 
bars. The columns will be fixed at the 
piers and have concrete hinges at the 
top. 

The main western abutment is to be in 
shallow water and is to be a massive 
reinforced concrete structure founded on 
the rock. To the west of this abutment 
the approaches are to comprise a number 
of short spans of prestressed precast con- 
crete supported on reinforced concrete 
piers founded on rock, and will form a 
number of elevated road-crossings. The 
eastern abutment is to be similar to the 
western but is to be on the river bank 
where the rock is near the surface. The 
eastern approach is to comprise twelve 
70-ft. spans of reinforced and prestressed 
concrete. 

The superstructure over the river is to 
be assembled on a temporary steel staging 
moved on pontoons from one position 
to the next. The piles are to be guided 
and positioned by floating steel templates 
anchored to the bed of the river and also 
forming the shuttering for the pile-caps 

The erection of the superstructure will 
be carried out using steel trestles on 
pontoons, which will be floated out to 
the site of the bridge where the trestle 
will be supported on the pile-caps. The 
lifting plant will be capable of dealing 
with precast beams and columns up to 
100 tons in weight. 

The consulting engineers are Messrs. 
G. Maunsell & Partners, with whom 
Messrs. E. W. H. Gifford & Partners are 
associated for the design of the deck 
The main contractors are Messrs. Reed 
& Mallik, Ltd., and Messrs. Braithwaite 
& Co., Engineers, Ltd. 


Works of Engineering Construction. 


REGULATIONS extending the definition of 
the term “ work of engineering construc- 
tion "’ in the Factories Act, 1937, come 
into operation on 15 May, 1960. Under 
these regulations works now to be in- 
cluded are the construction, structural 
alteration or repair (including re-pointing 
or repainting), or the demolition of any 
steel or reimforced concrete structure 
(other than a building), roads, airfields, 
sea-defence works, river works, and civil 
engineering or constructional works of a 
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similar nature. The definition will not 
apply to these works if they are carried 
on in a factory or on a railway or tram- 
way. The effect of the regulations will 
be that the requirements of the Factories 
Acts about sanitary conveniences, and 
notifying sites of operations, accidents 
and industrial diseases will also apply to 
the works described. The new safety 
regulations for constructional work, which 
the Ministry of Labour proposes to make, 
will also apply. 
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A Prestressed Railway Bridge in India. 


THE new bridge over the River Singhrana 
(Fig. 1) comprises eight spans, each 4o ft. 
long between the faces of the piers, and 
carries four broad-gauge main-line tracks 
which provide access to the new steel 
works at Durgapur. 

The piers are of brick and have rein- 
forced concrete caps supporting the 
superstructure, which comprises for each 
of the four tracks (Fig. 2) two prestressed 
precast I-beams (B) carrying a reinforced 
concrete deck slab (C). The piers are 
wide enough to support the superstruc- 
ture of an additional track. The top 
flange of each beam is 24 in. wide, 6 in. 
thick at the edge and tro in. thick at the 
web, which is 8 in. thick. The bottom 
flange is 24 in. wide, 12 in. thick at the 
edge and 19} in. thick at the web, The 
deck slab is keyed to the beams by steel 
bars and castellations above the top 
flange, and acts with the beams as a 
composite member. Transverse stiffen- 
ers (A), which were cast in place, are placed 
at intervals between the beams. 

Twelve steecl-alloy prestressing bars of 
14 in. diameter are provided in each beam. 
Nine bars would have sufficed for the 
working load, but the load causing failure 
was required to be not less than twice the 
dead load plus the live load, or the dead 
load plus three times the live load ; the 
latter condition prevailed, and the bars 
were therefore stressed to about 33 tons per 
square inch instead of 42 tons per square 
inch, which is normally permissible in 
these bars. 

The beams were precast on timber 
centering adjacent to the piers. Center- 
ing for four beams and shuttering for the 
sides of two beams were provided. The 
shuttering was removed from the sides 
of the beams twelve hours after casting 
and the beams were allowed to mature for 
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six days before stressing four bars in each 
beam, which were sufficient to resist the 
stresses due to the dead load. After this 
initial prestressing, each beam was moved 
laterally to its final position and the 
centering prepared for the next beam 
The remaining eight bars were stressed 
after casting the deck slab; four bars are 
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anchored at the ends of the beam and four 
at intervals along the top of the deck 

The sixty-four beams in the entire 
structure were cast in twenty-eight weeks 
The average time from the erection of 
shuttering to the final prestressing was 
twenty-nine days for each span. The 
cost of this method of construction was 
about 4/1450 per span foreach track. The 
cost of the construction with mild-steel 
plate girders was estimated to be {1725 
per span for each track. 

The bridge was designed by Mr. B. K 
Panthaky and the contractors were Shib 
Banerjee Properties and Construction 
(Private), Ltd., of Calcutta 


Building Centre at Manchester. 


A Bui_pinG Centre was opened in May 
at 113 Portland Street, Manchester. The 
Centre, which is affiliated to The Building 
Centre, London, will provide a permanent 
exhibition of building products and ma- 
terials and a source of information for the 
building profession and industry 
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f & Sa | SLABS SPANNING IN TWO DIRECTIONS. 


Slabs Spanning in Two Directions Designed 
by the Yield-line Method. 


SYMMETRICAL CONCENTRATED LOADS. 
By G. M. MILLS, B.Sc.Tech., A.M.LC.E., A.M.L.Struct.E. 


In determining the resistance of a slab to failure the principle of superposition 
does not apply to the combination of two or more systems of loading. The 
following method of design is based on the relationship between a concentrated 
load and a distributed load. If a concentrated load is imposed symmetrically on 
a slab, the uncorrected coefficients for the resulting bending moments can be 
obtained from the non-dimensional charts in Figs. 1 and 2. For small deviations 
from symmetry, the error in using the charts is negligible. For irregular loads, 
a method of trial and error, using equations of work, would produce a more 
accurate solution. 


Load Concentrated on a Small Area at the Centre of a Panel. 


In an article in this journal for March 1960, the writer describes methods of 
obtaining values of the factors ¢ and uw for a panel of slab carrying a uniformly- 
distributed load. These factors are also suitable for slabs subjected to loads 
concentrated on a small area at the centre of a panel. From these factors, the 
reduced lengths of /,, and /,, of the sides can be calculated and hence the term 


bay 
leeV 
If Wp is the magnitude of the concentrated load, the non-dimensional 


can be evaluated. ‘ 


WW i ‘ 
parameter s = P and Fig. 1 shows the uncorrected value for f,. The 


w.lPv pu 
value of the correction which must be made to allow for corner effects is obtained 
by multiplying the correcting factor for a uniformly-distributed load by 


[+t 


Examp_e.—A panel of a slab is continuous on all sides and is supported by 
beams 12 in. wide spanning between columns at 25-ft. intervals in both directions. 
It is required to support a load of 120 lb. per square foot in addition to its own 
weight and a concentrated load of 6 tons suspended anywhere from the underside 
of the slab. Calculate the bending moments at midspan and at the supports. 

If the slab is 7} in. thick the total load is (120 + 94) Ib. per square foot. 
Assume i = 1-25 and « = 1-0. Since the effective span is 24 ft., 


‘. 2. es 
2V1I + 1°25 
ed 6 x 
and lyr 1. Then s — Orr, 
Lev us 24 X 24 X 214 


Therefore, from Fig. 1, 8, = 0°058. If no additional corner reinforcement 


May, 1960. 205 








G. M. MILLS. (CONCRETE) 










































































p = 
x 
t 4 
0 2 i >» + 20 282 2 3 35 4 4 #5 © 7 r) 
0-18 t 
La pan + Tt Cet a dU|l—7/ ee oe a aes eee a> ae ae 
on7 < 
, \ 
a — O08. Bk Oe) SS ee es ee . 
O-e 
LT 
O45 _ = cE cn a —— apa ane —_ 
a] ‘ 
1 © 
a \ 51 
O44 aT T\ —la> om ap = ae aheanals a= alas oa Sa a= —_ <> @uliam> qupaile am onal 
- 
Ye 
os 
4+ —— -—| — ae a . + Pa a EES yom rm —-— He + 
wae _ Sel Cor Ct Cre; wv o-oo ervm\Y @s??"— + 
on 4 505 apes —l- —t— TT 
"4 ee ee oe eet ~—T” 
+ ma = a 
p +7 of WT | 7 PT ee 
— -_— _— 1 - a 
on _ —_— > = 
A i - -_ ~ aoe Le 
a — a 
g () pe = a. Dee a oe 
O10 r al mY. . at 
ra — 04 _— - 
“7 a i ” me 
4 L- at a a 
Rewer) Pa or Za) 
A wae" Aw aT 
a +71 Pa st 
0-08 as. woe 7 v8 
4 +T 
~ a 
007 a“ 7 A 
a ZA 
iY 4 
06 
4 A 
~ A MODE OF FAILURE 
ree me 
o&os 
' ‘ 
Va : ' 
' ‘ 
Oo4 ‘ ‘ 
' ' 
’ ' 


pi 























Tyre A Tyee B Tyre 





eee boundary Defween TYPE of failure 












































oH 2 Bw BP mY 2 225 2S 
Cyr 


¢ 
xry pA 


Fig. 1.—Symmetrical Concentrated Load. 
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Fig. 2.—Load Concentrated on a Narrow Strip. 
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, , ; I°3 X OI! 
is provided the correcting factor is g-I per cent. x ; ee = 10°2 
I + oll 
per cent. 
Therefore the midspan moment, M, = 0-058 x 214 x 16? x 1-102 = 3500 


{t.-lb. and the moment at the support is approximately 1M, = 4375 ft.-lb. 


Load Concentrated on a Symmetrically-disposed Narrow Strip. 


The same notation is used except that, for convenience, /, is taken as the 
span in the direction of the longitudinal axis of the load. If W, is the load per 


unit length, then s / _ and Fig. 2 shows the uncorrected value of 8,. The 
w.t,V ph 
correcting factor is the same as that for a uniformly-loaded slab. 

EXAmpLe.— A panel of a slab, which is 15 ft. by 20 ft. and is freely supported 
on all sides, carries a uniformly-distributed load of 80 Ib. per square foot in 
addition to its own weight, and also carries a 9-in. brick wall parallel to the 
15-ft. sides and centrally between them. Calculate the resulting bending moments 
if the weight of the wall is 1000 Ib. per foot. If the slab is 6 in. thick, the total 
load is 80 +- 75 = 155 lb. per square foot, and the extra load due to the wall is 
1000 — (? x 80) = 940 lb. per foot. 

From the nomogram in Fig. 2 on page 112 of this journal for March 1960, 


: See - l I- 
for F=1 and ~ 1-33, «& = 030. Therefore, = 33 2°44 and 
zr Ler V fs V 03 
940 ; » 
s 0-74. From Fig. 2 on page 207 of the present number, 
155 X 15 X V0%3 


B, = 0-107. 

From Fig. 3 (page 115, March 1960) it can be seen that if the corners are held 
down, corner effects may be prevented by additional reinforcement at the top 
of the slab at the corners and in each direction capable of resisting half the corre- 
sponding bending moment at midspan. If such reinforcement is provided, 
M, = 0-107 X 155 X 15% = 3710 ft.-lb. and M, = r1ro {t.-lb. 


FIFTY YEARS AGO. 
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A Footbridge of 85-ft. Span. 


eee ee 





Tue illustration shows a reinforced concrete footbridge over the Weissoritz at Cotta- 
Dresden. The structure comprises two longitudinal fish-bellied girders each of 85-ft 


span. 
208 May, 1960. 
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BLACKWALL TUNNEL APPROACH. 


The Approach to Blackwall Tunnel. 


lHe new road works (Fig. 1) required to 
improve the approach to Blackwall Tunnel 
London, which is being duplicated, include 
a dual carriageway northward from the 
tunnels to pass under East India Dock 
ktoad to which access will be gained by 
means of a clover-leaf type of junction 

\ bridge of two spans and a length of 
55 ft. will carry the east-west road over the 
approach road and is of structural steel 
and reinforced concrete fo maintain 
the flow of traffic westwards and to avoid 
interference with two 48-in. high-pressure 
gas mains, the bridge is being constructed 
in two stages. Upon completion of the 


permitted. Therefore a trench was ex 

cavated in two stages each 15 ft. deep and 
the piles were lowered at each stage and 
strutted temporarily against the ‘‘ dump- 
ling "’ of earth left in place rhe heads of 
the piles were then tied by means of steel 
ropes passing under the road to anchorages 
formed by steel tubes sunk 25 ft. into the 
ground and filled with concrete The 
horizontal ducts for the passage of the 
ropes were formed by thrust-boring under 
the road to avoid interference with traffic 

rhe ropes were tensioned by hydraulic 
jacks before removing the temporary 
struts and excavating the dumpling 





Fig. 1.—The Northern Approach: Entrance to Tunnel in Foreground. 


first part the gas mains were replaced by 
four 36-in. welded steel pipes incorporated 
in the deck of the new bridge rhe first 
stage of the bridge was completed and 
opened for traffic in August 1959, and the 
second stage is expected to be complete 
during the spring of :g6o0 

The bridge is designed for the abnormal 
load specified by the Ministry of Trans- 
port. The foundation comprises a re 
inforced concrete slab 5 ft. 6 in. thick 
extending under both abutments and the 
central reinforced concrete pier. The 
excavation for the first part of the bridge 
was about 30 ft. deep and, as it was about 
4 ft. from one of the gas mains, vibration 
lue to driving steel sheet-piles was not 
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Precast concrete interlocking slabs were 
used at the sides of the excavation and 
were left in position to protect the asphalt 
forming the waterproof membrane 
Retaining walls are necessary on either 
side of the approach road, which is below 
the level of the ground where it descends 
to and ascends from the tunnels The 
two walls, and the slab (Fig. 2) which is 
the sub-base of the road, form a large 
monolithic reinforced concrete channel 
All this work is massive in order to 
prevent flotation in the waterlogged 
ground. At one part the bottom slab is 
6 ft. 6 in. thick and overlies a layer of 
asphalt which extends up the backs 
of the walls Where the sides of the 
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BLACKWALL TUNNEL APPROACH. 


excavation could be sloped, the asphalt 
was applied after the wall had been con- 
structed. Elsewhere the asphalt was 
applied to a permanent lining of the 
excavation and the concrete of the wall 
was placed against it. Generally the 
excavation and construction proceeded 
between temporary steel sheet-piling (Fig. 
3). In the deeper sections, the struts 
supporting the piling were compressed 
initially to prevent movement when the 
ground was removed from in front of 
the sheet-piling. Where the excavation 
was close to two tenement buildings, 
19-in. bored concrete piles placed closely 
together provided a temporary support to 
the ground 

The level of the ground-water along the 
eastern side was 8 ft. higher than was 
expected, due probably to water leaking 
from the adjacent dock. The level was 


not constant over the site, probably 
because of the non-uniformity of the 
ground, which is mainly clay. A row of 


well-points was therefore sunk along the 
eastern side. A permanent pumping 
station with a deep pump-well is provided 
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to deal with surface-water collecting in the 
low-level approach. Water-bars are pro 
vided in all joints in the retaining walls. 
The retaining walls are faced with 
Portland stone, and the pilasters at the 
entrance to the new road are faced with 
Westmorland slate. The works include 
70,000 cu. yd. of excavation and 22,000 cu 
yd. of concrete. In general the concrete 
was mixed on the site in a central batching 
and mixing plant, but ready-mixed con- 
crete was used in some parts. The plant, 
seen in the background of Fig. 2, com- 
prises two 14-cu. ft. non-tilting drum 
mixers, a bucket-elevator for loading the 
aggregates into the main hoppers, and a 
bucket-conveyor to supply the elevator 
The controls of the mixers are operated 
by compressed air by means of which the 
loading hopper and discharge chute are 
raised and lowered. The men required 
to work the plant comprised an operator 
at the controls, and two men who deal 
with the cement (which is generally 
sulphate-resistant cement supplied in 


bags) and operate the bucket-conveyor, 
which is 


the chain of driven by an 





Fig. 2.—Construction of Carriageway. 
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On this basis Tricosal, which waterproofs a cu. yard of 1: 2:4 
concrete for only 7 /-, is the most economical as well as the most 
efficient additive. It waterproofs integrally and, being a liquid, 
mixes with the gauging fluid and is evenly distributed through- 
out the mix. 


[TRICOSAL, 





em For 30 years or more Tricosal has been specified by leading 
available in non- | architects not only for waterproofing but for hardening cement 
returnable con | and concrete and increasing their resistance to oils and acids. 
LS CSend for Information Leafiet No. 1. 





x OSAL is the generic name for the products of A. A. Byrd & Co. Lid.—“ Floro- 
sal” for Surface Hardening and protection of Concrete, Stone and Cement— 
“ Neocosal” for Surface Waterproofing of Bricks, Concrete and Stone, and 
“ Tricosal”. Literature on each individual product is available from 


A. A. BYRD & CO. LTD. (Dept. C.!), 210 Terminal House, 
Grosvenor Gardens, London, S.W.!. Phone: SLOane 5236 


Grams: Byrdicom, Wesphone, London Works: Basingstoke, Hants 
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Colvilles Reinforcing Bars are being used 
extensively in the Forth Road Bridge project 
and in the approaches and portals of the 
new Ten million pound Clyde Tunnel 
For hot-rolled, indented reinforcing 
bars specify ‘COLBOND 60° which 
have a guaranteed minimum yield 


point of 60,000 Ibs. per square inch 





COLVILLES 


FITNESS FOR PURPOSE STEELS 


COLVILLES LIMITED 195 West George St., Glasgow C.2. 
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Fig. 3.—Construction of Retaining Walls. 


electric motor; the slewing movements 
are operated hydraulically. A smaller 
concrete plant comprised a 14-cu. ft. non- 
tilting drum mixer and a portable silo 
for the storage of cement delivered loose 
Concrete was distributed generally by 
dumpers, but skips on mono-rails were 
used for the bottom slabs. Vibrating 
spades and immersion vibrators were used 
to compact the concrete 


The work, the cost of which will be 
about /750,000, was designed and carried 
out under the direction of Mr. J]. Rawlin 
son, C.B.E., Chief Engineer of the London 
County Council The contractors are 
Messrs. Holland & Hannen and Cubitts 
(Great Britain), Ltd., and Messrs. Fitz 
patrick & Son (Contractors), Ltd The 
bored piles were constructed by the 
Cementation Co., Ltd 


The Collapse of the Malpasset Dam. 


luk report of the Ministry of Agriculture 
(of France) relating to the bursting of 
the reinforced concrete dam near Fréjus 
in the south of France was issued recently 
rhe dam was completed in 1957 and was 
claimed to be the “ thinnest ’’ dam in the 
world, It was an arch dam, the radu of 
the downstream and upstream faces of 
which varied with the height At the 
crest, the upstream radius was about 
345 ft., the angle subtended was 145 deg., 


and the thickness was about 5 ft The 
greatest height of the dam above the bed 
of the river was about 200 [t At one 


end, the structure was connected to the 
rock foundation by a concrete shoulder 
The Malpasset dam collapsed on Decem 
ber 2, 1959, after a period of heavy rains 
and gales. VPailure occurred shortly after 
the reservoir had been filled for the first 
time 

The report exonerates the designers 
of the dam and the contractors. The 
calculations on which the design was based 
were, it says, sound, and both the dam 
and the shoulder were correctly con 
structed. The floodgates operated prop- 
erly From the fragments of débris left 
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behind by the waters, it is clear that the 
rock under the dam was faulty The 
inquiry is to continue in order to find out 
exactly what happened to the rock, and 
to determine how similar disasters can be 
avoided 


A Sand and Gravel Handbook. 


tne Sand and Gravel Association of 
Great Britain has published a book en 
titled ‘““Sand and Gravel Handbook "’ 
In addition to a list of the members and 
a map showing the location of the pits 
worked by the members, much data relat 
ing to the materials are given including 
abstracts from relevant British Standards 
The information is mainly intended for 
pit managers and the like, but engineers 
and surveyors of local authorities, con- 
sulting engineers, and particularly con- 
tractors and makers of precast concrete 
should find this book a useful work of 
reference 

The handbook can be obtained from 
the Sand and Gravel Association of Great 
Britain at 48 Park Street, London, W.1 
(price 20s.) 
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A LARGE TOWER-CRANE. 
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A Large Tower-crane. 





a a =, * 2 


Pap 


THe illustration shows a_ tower-crane 
which is claimed to be the largest of its 
kind in the world, and in the first instance 
is to be used on the construction of a 
water-purification works near Eccup 
reservoir, Yorkshire 

The greatest load which the crane can 
lift is 15 tons at a radius up to 4o ft 
The length of the horizontal jib enables 
loads to be lifted at a radius of 131 ft., 
at which extent the greatest load is 4 tons 
The height of the crane is 185 ft. up to the 
underside of the hook. In the illustra- 
tion the tower is erected to give a lifting 
height of 130 ft. The crane runs on a 
broad-gauge rail-track. The tower is 
mounted on four bogies each having three 
wheels in line. Each bogy is driven by a 
4-h.p. motor. The ballast comprises a 
weight of 50 tons of concrete blocks. 
Duplicate controls, which are of the push- 
button type, are provided; one set is in 
the cabin at the top of the tower, and the 
other is in a portable panel. 
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which is called the “ 600 
Pingon "’, was manufactured in France, 
and was supplied by Messrs. George 
Cohen Sons & Co., Ltd., to Messrs M 
Harrison & Co. (Leeds), Ltd., who are the 
contractors for the water-purification 
scheme in Yorkshire. A similar crane is 
in use on the construction of a dam in 
France. 


The crane, 


IMPERIAL COLLEGE OF 
SCIENCE AND TECHNOLOGY 
Bursaries in Concrete Technology 


Bursaries of {460 {760 according to experience 
are available for Session 1960-61. Candidates 
must hold a degree in engineering and have a good 
knowledge of the theory of structures. Full in 
formation from the Registrar, Imperial College, 
London, S.W.7 


Closing date, June 1st, 1960. 
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The Best BIG _ 
British BAR BENDER... 






For the fastest and most accurate bending 
of single bars up to 2 inches diameter or a 


Bending a singtc heavy bar 


group of bars of combined cross-sectional 
area of 3 sq. inches, this machine, available 
with diesel engine or electric motor, has a 
world-wide reputation. 


% FOR SALE OR HIRE 








Send for full descriptive brochure, prices and hire rates to:— 
ACROW (ENGINEERS) LTD., SOUTH WHARF, LONDON, W.2 : Tel. AMB 3456 (70 lines 


Branches at: Birrningham * Bristol - Cardiff * Glasgow - Leeds * Liverpool - Manchester - 
Newcastle * Saffron Walden - Southampton and Belfast 
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Throughout the U.K. the Blue Circle 
Group of Companies has 29 cement 
works and 30 manufacturing plants at 

hich are produced Blue Circle, Pelican 
and Dragon brands of Portland Cement, 
Ferrocrete, ‘417' Cement, Aquacrete, 
Sulfacrete, Hydracrete,Walcrete, Snow- 
crete, Colorcrete, Hydralime, Whiting, 
Super Snowcem, etc. It has 16 district 
offices and a network of distribution 
centres. The road transport owned by 
the Group includes over 1,200 vehicles 
for delivery in bag or in bulk, and it 





YOU'RE 
NEVER FAR FROM 
THE 
BLUE CIRCLE 





operates one of the largest fleets of 
tugs and lighters on the Thames and 
Medway. 

The Blue Circle Group is the largest 
cement manufacturing organisation in 
the world. You are invited to make use 
of its many services and profit from its 
great resources. 

Blue Circle Products are exported to 
countries all over the world and the 
Group also has interests in twelve works 
overseas, nine of which are in the 
Commonwealth. 


The Cement Marketing Company Limited, 

Portiand House, Tothill Street, Londen, $.W.1. Telephone ABBey 3456 
G. & T. Earle Limited, Hull. Telephone Mull 1612! 

The South Wales Portiand Cement & Lime Co. Ltd., Penarth, Glam. 
Telephone Penarth 57301-4 
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CODE FOR ROAD BRIDGES IN INDIA. 


Code of Practice for Road Bridges in India. 


Tue second part of a code of practice for 
the design of road bridges* was published 
recently by the Indian Roads Congress. 
The first part, which was issued in 1956, 
dealt with general features of design; the 
second part deals with loads and working 
stresses. Some of the recommendations 
apply only to conditions in India, but they 
are of interest, although not of direct 
application quantitatively, elsewhere. 
Other data are of value as they are given 
in greater detail than in the corresponding 
memoranda issued in Great Britain. 

Loaps.—The live load recommended 
for general use in the design of permanent 
bridges and culverts comprises a number 
of eight-wheel lorries each with two four- 
wheel trailers. The overall length of the 
lorry and trailers is 67 ft. and the distance 
between successive lorries and trailers is 
6o ft. The transverse distance between 
the centres of the wheels of lorries and 
trailers is 6 ft. and the distance between 
the centres of the nearest wheels of 
adjacent lorries and trailers varies from 
16 in. on an 18-ft. carriageway up to 4 ft. 
on carriageways 24 ft. or more in width. 
The loads are 6000 Ib. on each of the two 
leading axles of the lorry, 25,000 Ib. on 
each of the two rear axles of the lorry, 
and 15,000 Ib. on each of the axles of the 
trailers. The contact areas of the wheels 
are 10 in. by 20 in. for an axle load of 
25,000 Ib., 8 in. by 15 in. for 15,000 lIb., 
and 6 in. by 8 in. for 6000 Ib. 

For temporary bridges the live load is 
60 per cent. of the foregoing and the 
contact areas of the wheels are reduced. 
A heavier loading represented by a pro- 
cession of tanks weighing 70 tons each is 
required for bridges on certain roads. 
The basic live load on footpaths is 85 Ib. 
per square foot. The live loads on bridges 
carrying tramways are also specified. 

CONCENTRATED LOADS ON SLABs.--An 
empirical rule for determining the width 
e of a concrete slab considered to be 
effective in supporting a concentrated load 
is given in the form 


e = her -;) + W 


in which ¢ is the distance from the centre 
of the load to the nearer support; / is 


*” Standard S tions and Code of Practice for 
Road Bridges. Section Il: Loads and Stresses.” (New 
Delhi: Indian Roads Congress 1958.) 
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the span of the slab (the effective span 
if freely supported or the clear span if 
continuous); W is the effective width of 
the loaded area, that is the width of the 
contact area plus twice the thickness of 
road metal or other wearing coat on the 
concrete slab; and & is a coefficient which 
depends on the ratio of the width I’ of the 
slab to the span /; some values of & are 


. k for freely k for continuous 
i supported slab slab 

O45 1°72 1-68 

1-o 2°45 2°24 

1°5 2°34 2°45 

2 or 3700 2-60 
greater 


Rules are given for cantilevered slabs, for 
two or more concentrated loads, and for 
slabs spanning in two directions. 

Impact.The effect of impact on a 
reinforced concrete member of a bridge is 
allowed for by increasing the ordinary live 
load by 20 4+ L 
is the span of the member. Other factors 
are recommended for exceptional loads. 

Winpb.—The pressure of the wind re- 
commended to be taken into account in 
design is 12 Ib. per square foot at a height 
of ro ft., 20 lb. at 40 ft., 29 Ib. at roo ft., 
38 Ib. at 200 ft., and up to 48 Ib. at 400 
it.; these pressures are greater than the 
pressure conforming to exposure D of the 
British Standards. Moreover, in regions 
where greater wind pressures are prevalent 
or probable, the recommended pressure is 
twice the foregoing. 

WaTER PREsSURE.—The pressure of 
running water on bridge piers in rivers has 
to be taken into account and the intensity 
P lb. per square foot is given by P = KV?, 
in which V is the speed of the water in 
feet per second and K is a coefficient 
depending on the shape of the pier; values 
of K are 1-5 for a square-ended pier, 0-66 
for a circular pier or a pier with semi- 
circular ends, o-5 for a pier with a tri- 
angular cut-water having an angle not 
exceeding 30 deg. or 0-7 for an angle of 
60 deg., and 0-45 to o-5 for a cut-water 
formed of arcs of a circle. In estimating 
V, the difference of speeds of the water at 
the bed and surface of the river are taken 
into account. 

OTHER Forces.—-The usual allowances 


per cent. in which L ft 
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are made for longitudinal forces due to 
tractive effort, braking, acceleration, and 
resistance of bearings to movement, and 
for centrifugal effects in the case of 
bridges on bends. Recommendations are 
also given for buoyancy of submerged 
foundations and for the case of sub- 
mersible bridges. It is recommended that 
the range of temperature to be allowed 
for in the design of reinforced concrete 
bridges be +30 deg. F. in regions of 
moderate climate and +45 deg. F. for 
regions where extremes of temperature are 
experienced, Elaborate rules are given 


(CONCRETE) 


for the calculation of earth pressures on 
abutments. 

For consideration of the effects of earth- 
quakes, the country is divided into regions 
depending on the probable severity of 
seismic forces. The coefficients to be 
applied are zero for bridges in regions 
where there is thought to be no liability 
of damage or only minor damage, 0-05 g. 
where damage is likely to be moderate, 
and o-r g. where severe damage may 
occur. Greater coefficients are to be 
assumed in regions where devastating 
earthquakes have occurred. 


A Precast Chimney in France. 


A PRECAST concrete chimney 325 ft. high, 
for discharging radio-active gases from 
an atomic power station, has recently 
been constructed at Marcoule, France 








The base has the shape of a three-sided 
pyramid which gradually becomes cylin- 
drical. The shaft comprises twenty- 
four rings, each consisting of nine 12-ft 
precast panels. The pyramidal base is 
supported on three hydraulic jacks. A 
tower crane was erected in the centre of 
the chimney to lift the panels 


Courses Organised by the British 
Council. 


THE specialist courses organised by the 
British Council and to be held in 1960, 
include the following 

Methods of Concrete Usage.—To be 
held at University College, London, Sep- 
tember 18 to 30. The programme will 
cover, by means of lectures, demonstra- 
tions and visits, current methods for pre- 
stressed and reinforced concrete; concrete 
road construction; and an outline of the 
research being carried on in ‘Britain. 

Non-destructive Testing of Materials 
To be held in London, October 16 to 29. 
The subjects to be dealt with include: 
research work in progress; the develop- 
ment of industrial methods from the 
results of research; the development of 
instrumentation; and the part played by 
non-destructive testing in modern indus- 
trial development 

Particulars of the courses, which are 
intended primarily for specialists from 
oversea, are obtainable from the British 
Council, 65 Davies Street, London, W.1, 
or from the representative of the Council 
in other countries 


May, 1960. 
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When the Designer 


consults 


the Mould Maker 


Before the Engineer completes a design incorporating 
precast structural members he can be certain that 
his intentions will be executed by the soundest and 
most economical methods if he has the advice of 
an experienced mould maker, Ease of stripping; 
accuracy ; regularity of quality of concrete unit; con- 
stant use of moulds; maximum interchangeability of 
moulds; minimum expenditure of labour: these 
factors vitally affect final cost. We specialise in the 
design of moulds for all types of precast structural 
members, and are always at the service of Designers 
who wish to ensure that their designs can be properly 


and economically carried out. 


the most comprehensive 


mould service in the world 








STELMO LTD.- WESTWELL LEACON - CHARING - ASHFORD: KENT. Te!: Charing 395-7 
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Where 
CONCRETE 


is subject to 
O10) 545 70)-) a4 


ATTACK 


Concrete made with Ciment Fondu 
has a high resistance to many 
chemicals which are inimical to 
ordinary concrete. It is invaluable 
for floors and other constructional 
work in Dairies, Breweries and 
Distilleries, Sugar Refineries, Con- 
fectionery Manufacture, Meat 
Plants, Milk Products, Paper Mills, 
Artificial Silk Factories, Tanneries, 


Fertilizer Plants, etc. 


Write today for 
further particular: 
and latest literature 





CIMENT 





73 BROOK STREET, LONDON, W.: 
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OEE The Coment- for Industry 


CORROSION-RESISTANT CONCRETE 
CONCRETE IN HOURS—NOT DAYS 


REFRACTORY CONCRETE 
(Using firebrick aggregate) 


HEAT INSULATING CONCRETE 
(Using light-weight aggregate) 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 


Telephone: MAYFAIR 8546 
AP/> 
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Concreting in 


In the construction of a dam at Klang 
Gates, Kuala Lumpur, Malaya, precau- 
tions were taken to cool the concrete 
before it was placed. The dam is 450 ft 
in length at the top and roo ft. high, and 
the placing of the concrete occupied 
eventeen months. The method adopted 
included the circulation of refrigerated air 
through the aggregate, the chilling of the 
mixing water, and the addition of flake 
ice to the concrete materials. 

rhe refrigerating plant was designed 
to produce mixed concrete with a tem 
perature of 48 deg. F. when the ambient 
temperature averaged 85 deg. | The 
temperature of the cement, sand, and 
stone was 85 deg. F., and the temperature 
of the mixing water was 80 deg. F. The 
plant was designed for an output of con 
crete of 22 cu. yd. per hour during a 
working day of twelve hours. Separate 
refrigerating plants were used for cooling 
the aggregates by cold air, for cooling the 
mixing water, for making ice, and for 
storing ice. The illustrations show the 
insulation of the hoppers over the mixers 
ind the delivery pipes 

The air for cooling the aggregate was 
supplied at a temperature of 35 deg. | 
to the « ompartments of the aggregate bin 
at the batching plant, separate centrifugal 
fans delivering the air through cooling 
coils in the delivery ducts; other ducts 





Fig. 1. 
May, 1960. 








CONCRETING IN HOT WEATHER. 


Hot Weather. 





Fig. 2. 


from the top of the tower returned the 
air to the fan suction-chamber. All the 
ducts were insulated with cork. The 
refrigerating plant for this purpose com- 
prised two vertical single-acting enclosed 
ammonia compressors with a bore and a 
stroke of 9 in. and driven by t10-h.p 
slip-ring motors, a shell-and-tube type 
refrigerant condenser, a_ high-pressure 
receiver, and two centrifugal-condenser 
water-circulating pumps The storage 
bin was divided into six compartments, 
namely two of 50 cu. yd. capacity for sand 
and }-in, aggregate, three of 33 cu. yd 
capacity each for 1}-in., 3-in., and 6-in. 
aggregate, and one central circular com- 
partment capable of storing 50 tons of 
cement. This storage capacity ensured 
that the coarse aggregate had at least 
90 minutes’ exposure to refrigerated air. 
The bin was insulated with two layers of 
cork 3 in. thick 

A Baudelot chilling system was pro- 
vided for cooling the mixing water. This 
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comprised a galvanised-steel tank over 
which was a galvanised-steel cooling-coil. 
Water was pumped to the storage tank 
and circulated over the cooling-coil by a 
small vertical-spindle pump. A transfer 
pump with a capacity of 40 gall. per 
minute pumped the chilled water to the 
batching tower. The refrigerating plant 
included a 5-in. by 5-in. compressor and 
ancillary equipment. 

Ice in ribbon-particle form was sup- 
plied by four machines and an ice store 
was provided below the ice-making plant. 


The Effect of Temperature on the 
Creep and Relaxation of Steel Wire. 


A Review of the published results of 
research on the creep of steel wire is given 
by W. Papsdorf and F. Schweid in a recent 
number of “ Stahl und Eisen”’. Since no 
definite inferences regarding the creep or 
relaxation of wire over very long periods 
and at high temperatures can be drawn 
from these results, tests were made to 
establish additional data. From these 
tests it is shown that at ordinary tem- 
peratures the rate of increase of strain due 
to a high constant stress in tempered and 
heat-treated wire increases initially and 
then decreases until the strain becomes 
almost constant. With small stresses this 
phenomenon was not exhibited in the 
time available for the tests, and non- 
tempered wires do not behave in this 
way. 

Tests made on drawn and tempered 
wire having a tensile strength of about 
108 tons per square inch showed that with 
initial stresses of 55 to 60 per cent. of the 
tensile strength, losses due to relaxation 
are greater at temperatures between 22 
deg. and 150 deg. C. After long periods 
or with higher initial stresses the effect of 
temperature is less. It was also estab- 
lished that the relaxation curves for 
various grades of steel can be obtained 
more quickly at high temperatures, and 
it is stated that it is possible to forecast 
the effects of creep and relaxation for 
periods up to a hundred years by means 
of tests at high temperatures. 

It is shown that changes occurred in the 
physical properties of the tested wires and 
that these changes can be explained in 
terms of strain-hardening which are in 
agreement with theories of creep at 
normal temperatures..: 
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CONCRETE 


For the transfer of the ice to the batching 
tower a screw-conveyor under the store 
delivered ice to a bucket-elevator which 
discharged over a balanced hopper which, 
in turn, charged a weighing-hopper below. 
Finally the ice was added to the aggregate 
and cement in a common collecting 
hopper. Cork insulation was provided at 
all stages of the transfer of the ice from 
the store to the materials bin. 

The mixing and batching plant was 
supplied by Blaw-Knox, Ltd., and the 
refrigerating plant by York Shipley, Ltd. 


Revised Code for Tanks and 
Reservoirs. 
Britisu Standard Code of Practice CP. 
2007 (1960), “‘ Design and Construction 
of Reinforced and Prestressed Concrete 
Structures for the Storage of Water and 
other Aqueous Liquids "’,* was published 
last month and replaces the ‘ Code of 
Practice for the Design and Construction 
of Reinforced Concrete Structures for the 
Storage of Liquids ”’ issued in 1938 (and 
with revisions or supplements in 1949 and 
1950) by the Institution of Civil Engin- 
eers. The revised Code applies mainly to 
tanks and reservoirs, but not to aqueducts 
or other structures conveying water 
* Obtainable from the British Standards 
Institution. Vrice 12s. 6d 


A New High-tensile Reinforcing Bar. 


A NEw high-tensile reinforcing bar is now 
obtainable in this country. It is a hot- 
rolled deformed bar having a yield stress 
of not less than 60,000 Ib. per square 
inch, and complies with British Standard 
No. 1144 as regards elongation and bend 
tests. (It also complies with A.S.T.M. 
Tentative Specification A/305-56T.) 
The deformations are in the form of 
circumferential staggered ribs and two 
longitudinal ribs. The behaviour of the 
bar is such that the safe bond stress can 
be assumed to be 25 per cent. higher than 
that for plain round bars as recommended 
in B.S. Code No. 114. 

The bar is called the ‘‘ Colbond 60” 
and is obtainable in sizes from ¥% in. in 
increments of % in. up to } in. and of 
} in. upto1}in. The net cross-sectional 
area of an improved form of this bar is 
the same as that of a plain round bar of 
the same diameter. 


May, 1960. 





i 











May, 1960. CONCRETE AND CONSTRUCTIONAL ENGINEERING ixxxi 





Gypsum and pyrite-bearing 
clays and shales 
ane 


Complex areas of sands 
and clays including drifts 


Alluvial loams and 
peats possibly saline in 
coastal areas 


Gypsum and pyrite- 


bearing clays and 
shales covered 
by drift 
Based on o 
Crown Copyright map 





Where sulphates are likely 
in sub-soil or ground water— 


use 
TUNNEL 


PORTLAND CEMENT 








THE TUNNEL PURTLAND CEMENT OU. LTD., 100 Piccadilly, Londen, W.1. Tel. GROsvenor 4108 


CV¥S-16 
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ALAG is a synthetic aggregate which, when 
used with CIMENT FONDU, PRODUCES 
CONCRETE WITH THE FOLLOWING UNIQUE 
PROPERTIES :— 


EXTREME RESISTANCE TO ABRASION 
(Hardness of aggregate 7:5 MOS. Cute glass) 


ENORMOUSLY HIGH STRENGTH IN A MATTER OF 


‘ HOURS 
(For example 12,000 th. per «q. inch at 24 hours and 
16,000 Ib. per eq. inch at 7 days) 
HIGH DENSITY 
(167 Ib. per cu. ft. air-dried —ao Ib. per cu. ft. higher 
than normal) 
HEAT-RESISTANT 
(up to 1150/1200" C.) 
OR ALL ABOVE PROPERTIES COMBINED 


SHOULD BE USED ONLY WITH HIGH ALUMINA CEMENT (CIMENT FONDU) 


Write for further information. ALAG & available only from: — 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 


7} BROOK STRZET, LONDON, W.1. TELEPHONE; MAYFAIR 8546 
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PATENT APPLICATIONS, 


Patent Applications. 
Casting Underground Conduits A pipe 94, in which is connected the pump 


In situ. 


In a method of strengthening a mole drain 
the drain is partially or completely lined 
with cement which is applied to the walls 
of the drain by ejecting it from the ex- 





pander of a mole drain plough in the form 
of a powder as the drain is being formed 
\ spray of water is also ejected from the 
expander to dampen the cement. The 
floor of the drain may be left unlined and 
the strengthening material pressed against 
the earth walls of the drain by a former. 
Apparatus for carrying out the method 
comprises a mole drain plough having 
apparatus for ejecting cement in the form 
of a powder from the expander 74. From 
a hopper 58 to the expander 74 an auger 
92 in a feed-box 88 delivers and meters 
cement blown by an air compressor 62 
through a pipe 86, housed in a rece, 1 67 
in the rear of the plough blade 66, and 
through a shaped outlet 84 between the 
expander 74 and . conical member 80 
formed on a former 78 which presses the 
dampened cement against the earth walls. 


May, 1960. 





64, also in the recess 67, leads from a water 
tank 56 through the expander 74 into the 
former 78, and through a slot in the pipe 
wall water escapes into the cone 80 and 
then through holes 98 in radial jets, not 
required, however, in very wet ground 
The plough preferably incorporates an 
automatic depth control system for the 
bar 70. According to the Provisional 
Specification the air compressor may be 
driven from the power-take-off shaft of 
the tractor drawing the plough or by a 
separate engine, whereas the flow of 
cement and/or water may be controlled 
by valves on the hopper and tank pipes 
whilst the plough is in the earth, and may 
be arranged so that the lining is thicker 
at the bottom than at the top of the drain 

No, 822,315. E. Wood. April 22, 
1955 





Cement Made Protective against 
Nuclear Radiation. 


A method of treating cement. so that 
when compounded, for example into 
blocks, protection is afforded against 
nuclear radiation, comprises adding, 
during or after grinding, a material to 
counteract moisture during storage and a 
proportion of barytes. Preferably o-or 
per cent. to 2 per cent. by weight, of 
moisture-resistant material and 60 per 
cent, to 95 per cent, of barytes are in- 
corporated and up to 3 per cent. by weight 
of gypsum may also be included. A 
plaster contains 7 parts by weight of 
barytes and 1 part by weight of a mixture 


of cement, moisture-resistant additive 
and gypsum.—-No. 826,316. Aspada, 
Ltd. May 28, 1958 
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PLYWOOD SHUTTERING 





(CONCRETE) 


Plywood Shuttering for Columns. 


A NEw form of shuttering for rectangular 
columns having sides from 6 in. to 30 in. 
wide comprises plywood fixed to sheet- 
steel frames (Fig. 1). The panels are 
3 ft. and 4 ft. long and 16in., 24 in., and 
30 in. wide, and are arranged as shown in 
Fig. 2 for columns of various sizes. The 
panels are maintained in position by 
means of tee-head bolts fitting loosely in 
lugs projecting from the frames, and are 
fixed rigidly in their correct positions by 
cotters driven into slots in flanges pro- 
jecting horizontally. The bolts are then 
tightened. The boxes are erected one 
above another and secured by a pair of 
bolts through each abutting flange. 








Fig. 2. 
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In this manner column shutters 6 ft. 
high and upwards in increments of 1 ft. 
can be constructed by combining panels 
of the two standard lengths. The com- 
pleted shutter is maintained vertically 
by inclined adjustable steel shutter-props 
bearing against the top flanges of the 
panels at one end and, at the other end, 
against a cleat attached to a scaffold-tube 
which lies on the ground or floor. The 
tube acts as a tie since it is secured to the 
bottom of the shutter by a peg welded to 
the flange of the panel. The system has 
been developed by Kwikform, Ltd. 


Nomograms for the Design of Beams 
and Slabs. 


In the article entitled ‘‘ Nomograms for 
the Design of Beams and Slabs by the 
Load-factor Method.—-III”’, which ap- 
peared in this journal for April, 1960, the 
fourth paragraph on page 169 should read 
as follows. 


** When the value of required is 


bd,*pPo 
greater than the greatest value obtainable 


dy 
from the section (when j 1s equal to o°5) 
cf 
i 


reinforcement in compression must be 
provided; Nomogram No. 4A, 4B or 5§ 
(see Part Il) applies when d, is not less 
than 4$d,.” 


The sub-title of Nomogram No. 7 on 
page 173 should be “ Percentage of 


Reinforcement in Tension ’’. 


Skips for Placing Concrete. 


In order to use to the full the lifting 
capacity of tower cranes, many of the 
skips used for concreting tend to be lightly 
made. However, unless metal skips are of 
robust construction they may have only a 
short life. In an attempt to meet these 
conflicting requirements a rubber con- 
creting skip has been developed at the 
Building Research Station which com 
prises a tubular steel frame to which a 
rubber envelope is attached at the top 
and bottom. The rubber is } in. thick and 
the skip weighs little more than half its 
counterpart in steel. Trials show that 
concrete does not adhere to rubber to the 
same extent as to metal. 


May, 1960. 
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Multi-wire strand 
; ‘or prestressed concrete 
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This photograph shows the stressing of multi-wire “ Bridge” Strand at 
the Perth Narrows Bridge in Australia. “Bridge” Strand is made from 
Somerset Wire. 


CONSULTING ENGINEERS: G. Maunsell & Partners 
PRESTRESSED CONCRETE CONSULTANT: &. W. H. Gifford 
CONTRACTORS: Christiani & Nielsen Ltd. 


IF YOU WANT TO PUT STEEL INTO CONCRETE 
GET IN TOUCH WITH 


Reinforcements Ltd 


197 ENIGHTSBRIDGE, LONDON, 8.W.7. KENsington 6311 


SMETHWICK, BIRMINGHAM (Smethwick 1991) - MANCHESTER (Ardwick 1697) 
GLASGOW (Bell 2444) - MIDDLESBROUGH (3843) - CARDIFF (Cardiff 45220) 
BRISTOL (Bristol 21555) - LEICESTER (Leicester 25114) + LEEDS (Leeds 27311) 


WORKS AT CARDIFF, SMETHWICK, WIGAN & GLASGOW 
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MISCELLANEOUS ADVERTISEMENTS. 





Situations Wanted, 5d. a word : minimum, 
12s. Situations Vacant, 6d. a word: 
minimum, 15s. Other miscellaneous adver- 
fisements, 6d. a@ word: minimum, 155. 
Displayed advertisements, 408. per column 
inch. Box number 1s. extra. 


Advertisements must reach this office, 14 











SITUATIONS VACANT. 
SITUATIONS VACANT. Consulting engineer, West- 
minster, invites applications from detailer/draughtsmen 
with a minimum of four years’ experience in reinforced 
concrete. Salary scales appropriate to experience and 
ability. Non-contributory pension and bonus schemes 
in operation. Holiday arrangements will be honoured. 
Apply in writing, giving full particulars, to Box 4650, 
Concrete anp ConstructionaL EnGingerinc, 14 Dart- 
mouth Street, London, S.W.1. 


SITUATIONS VACANT. Reinforced concrete de 
signer/detailers and detailers —_ in Hammersmith 
office of consulting engineers. High salaries and good 
prospects, with interesting work. Five-days’ week, pen- 
sion scheme, holiday arrangements honoured. Apply in 
confidence, with full details of experience, and salary 
required, to ALAN Marsa. & Partners, Federal House, 
2 Down Place, London, W.6. Telephone Riverside 8771 


SITUATIONS VACANT. Structural engineers. Engin 
eers required in Architect's Department, L.C.C. Up to 
£1,135 (under review). (a) Structural Enguneering Division 
Extensive programme includes multi-storey flats, 
schools, ofhices, warehouses and other buildings. (5) Strum 
tural Engineering Division—To deal with applications in 
respect of special structures under Part IV of London 
Building Act (A) Act, 1939, and constructional by-laws 
Interesting work involving consideration of unconventional 
forms of construction. (c) District Surveyors’ Servwe 
Work mainly outside involving negotiations with Archi 
tects, Engineers, and Surveyors, and supervision of works 
in progress. Good prospects in all these aspects of the 
Council's work. Application form and particulais from 
Huseet Bexsetr, F.R.1B.A., Architect of Council, 
(EK/CCE/495/5), County Hall, London, S.E.1. . 


SITUATIONS VACANT Assistant designer /detailers, 
detailer/draughtsmen, and trainee/draughtsmen required 
for interesting work on varied types of reinforced concrete 
structures. Five-days' week. Luncheon vouchers. Apply, 
with usual details, to Joun F. Farguwarson & Partwers, 
Chartered Structural Engineers, 34 Queen Anne Street 
London, W.1. Telephone Langham 608: 


SITUATIONS VACANT. Consulting engineers have 
vacancies for reinforced concrete detailers, and designer- 
detailers. Salaries in accordance with experience. Lun- 
cheon vouchers. Apply in writing to Bytanper, Wap 
petit & Partners, 169 Wembley Park Drive, Wembley, 
Middlesex. 


SITUATIONS VACANT. Consulting engineers require 
reinforced concrete detailers. Minimum three years’ ex 
perience. Permanent positions. Pension scheme, luncheon 
vouchers. Send details of experience, and salary required, 
to F. R. Buttes & Partwers Lrv., Dacre House, Dean 
Farrar Street, Westminster, S.W.1. 


SITUATIONS VACANT. Reinforced concrete engineers 
and contractors, Victoria, require a chief engineer to inter 
view architects and engineers, and to control the drawing 
office in preparation of schemes and working dawings, etc., 
for various types of reinforced concrete buildings, including 
multi-storey blocks of flats. Preference given to a qualified 
man. Those carning less than {1750 per annum need not 
apply. Also, chief estimator required. Those earning less 
than {1500 per annum need not apply. Subject to satis- 
factory service, the posts are pensionable. Five-days’ 
week. Luncheon vouchers. Holiday arrangements will 
be honoured. Apply, giving full particulars, experience, 

ualifications, and salary expected, to Box DA 411, c/o 
Wares Lrv., 72 Fleet Street, London, E.C.4. All replies 
treated in the strictest confidence, 
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SITUATIONS VACANT Reinforced concrete designers 
and detailers for office near Swiss Cottage, London, N.W 
Three weeks’ holiday, excellent prospects, and friendly 
atmosphere in small firm. Minimuim experience two years 
Telephone Maida Vale 7890 


SITUATIONS VACANT. Engineering assistants experi 
enced in the design of reimforeed concrete bridges and 
other structures, and capable of supervising drawing office 
Staff, are required to fill vacancies in both the senior engin 
eering assistant group “‘€"' posts im the salary ranges of 
£1045 £1095 and {990-(1034 respectively Superannua 
tion fund. Reduced rates of travel and other concessions 
Five-days’ week. Applications, giving qualifications, ag« 

and experience, to Carer Civic Enciveer, British Railways, 
Westein Region, Paddington Station, London, W.2 


CIVIL ENGINEERING AND 
STRUCTURAL ASSISTANTS 


(Intermediate and Junior) 








Required with design or detailing experience in any 

of the following 

(a) Drainage and Sewage Purification Schemes 

(6) General Civil and Structural Work, including 
steelwork or reinforced concrete 

(c) Hydro-Electric works 

4d) Water Supply 

(¢) Roads and Bridges 


Superannuation Scheme. Apply by letter, stating 
age, qualifications and expernence, to Babtie, 
Shaw & Morton, Chartered Civil Engineers, 17 
Blythswood Square, Glasgow, C.2 














Experienced 
Reinforced 
Concrete 


Designer / Detailers 
and Draughtsmen 


Wanted 
for our Stafford, 
London @& Provincial 
Design Offices 





Apply 
Chief Engineer: A. P. MASON, 

B.Sc., M.1.C.£., M.1.Struct. E., M.ASCE. 
THE BRITISH REINFORCED CONCRETE 
ENGINEERING CO. LTD., STAFFORD 
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ixERV 
em SITUATION VACANT. Senior detail draughtsman 
’ ; Pe required for detailing precast reinforced and prestressed 
‘iendly CAPABLE ENGINEER concrete structures in ; rapidly expanding <deaieion 
vears Previous ¢ xperience in this class of work desirable but not 
to take control of Croydon Office in expanding essential. Excellent prospects for a keen and energetk 
aneri practice, fully experienced in design, detailing and y sung man. (Cood salary and pension, and bonus schemes 
3 and construction of reinforced concrete structures L- /peration Apply to Hovertncuam Concerere 
"~ Age, salary, and brief particulars of experience »., Hoveringham, Notts. Telephone Bieasby 
cagin apply to Box 4668, CONCRETE AND CONSTRUCTIONAL! ; 
ges of ENGInegnine, 14 Dartmouth Street, London, S.W.1 SITUATIONS VACANT Civil and/or structural engir 
annua | cers needed by Consulting Engineers in Victoria Street 
sssons London, S.W.1 Applicants must be qualified, hav 
Ss, age —- experience in design and site work, be able to think for 
lway : themselves, be clear on fundamentals of structures, and be 
, * N , keen to take jobs right through under appropnate super 
Vision The practice deals with all forms of structures: 
i yy metal, concrete, timber, etc., and has a particularly exten 
sive experience im prestressing The pension scheme is 


a with young families, and pay 
and usefulness to the firm 


REINFORCED ih lg i gee 
CONCRETE DETAILERS to Te Assorts 


invite applications from 





Pre-StResseo CONCRETE AssoctaTes, 





London, S.W.1 
ry Continuing expansion of Head Office organisation 
offers first-class opportunities for keen an 
experienced men, mainly in the field of Chemical 
and Petrochemical! structures, but also embracing THE LONDON FERRO-CONCRETE 
iF a wide variety of intere sting Civil Engineering : ; : 
projects CO. LTD 
These appointments carry attractive salari« » . 
personne! benefits include opportunist to , Maxted Road Hemel He te - 
pension scheme after probationary period, tiv Reinforced Concrete Designers, Detailers and 
days’ week and excellent restaurant fa Draughtsmen required for varied and interesting 
Write, giving full particulars, t work on precast and in-situ structures Modern 
= Tus Mawaces, Other . in congenial surroundings. Five-days’ 
17 PLANNING DEPARTMENT week, three weeks’ annual holiday Superannua 
GEOKGE WIMPEY & CO., LIMITED se agree 
27 Hanunersmith Grove, London, W.¢ Appl ume Dravcutsmax 


DRAUGHTSMEN 


SIMON-CARVES LTD 


have vacancies in their Mayfair Design Offices for Civil Engineering 
Staff for work on the design of Nuclear Power Stations for home and 
oversea markets 


(a) DESIGN DRAUGHTSMEN—STRUCTURAL 


Candidates must have previous experience of designing and detailing 
heavy, reinforced concrete structures. (Ref. XA.5.) 


(b) DESIGN DRAUGHTSMEN-—CIVIL ENGINEERING 


Applicants must have experience in the design of effluent treatment 
systems, drainage, roads and other site works. (Ref. XA.6.) 


Applicants should be of H.N.C. standard. ‘These posts are permanent 
and pensionable. Starting salaries in accordance with experience and 
qualifications. Good prospects and working conditions, five-days’ week, 
three weeks’ annual holiday 


Send brief details, quoting appropriate ref. number, to Staff & Training 
Division, SIMON-CARVES LTD., Cheadle Heath, Stockport, Cheshire. 


NUCLEAR POWER 
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Please send to the address below.......... copy (copies) of the “ Proceedings of the Third 
Congress of the Fédération Internationale de la Précontrainte: Berlin, 1958." 


Proceedings of the 


THIRD CONGRESS 
of the 


FEDERATION INTERNATIONALE DE LA PRECONTRAINTE 


(International Federation of Prestressed Concrete) 


Berlin 1958 


Two Volumes (not obtainable separately) 
975 PAGES 
Complete record of reports, 62 papers, and 73 contributions to discussions 


given in the language (English, German, French, or Spanish) in which the 
original was presented. Summaries in all four languages. 


DESIGN.—Recent developments in methods of design. Ultimate-load. 
Resistance to bending, shearing and torsion. Composite construction. 


CONSTRUCTION.—New methods of prestressing. Grouting. Anchorages. 
Reduction of friction. Safety precautions. 


PRECAST.—New methods of manufacture in factories. Assembly on site. 
Members of all sizes up to 120-ft. girders. 


To CONCRETE PUBLICATIONS, LTD., 14 DARTMOUTH STREET, 
LONDON, S.W.!, ENGLAND 


A remittance for *.......... is enclosed. 
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*Price by post (for two volumes), £13. 
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SITUATION VACANT. Chief chemist required to be in 
charge i materials testing and research 
laboratories on the outskirts of London. The position 
offers good salary and participation in pension scheme. 
Housing could probably be arranged. Possibilities of 
further advancement to technical director. Own staff 
informed. Please send applications, outlining previous 
ey ag and job histories, stating salary required, which 
will be treated confidentially, to Box 4667, Concrerse anv 
ConstructionaL Enoctineerinc, 14 Dartmouth Street, 
London, S.W.1. 


SITUATION VACANT. Civil or structural engineering 
designer required for head office appointment. Experience 
in remforced concrete design, foundations, and industrial 
structures an advantage. Permanent position with good 
salary, bonus scheme, and opportunity for advancement 
Entry into superannuation scheme at the end of 12 months’ 
service. Applicants should write, stating age, quaiifica 
tions and details of career to date, to Tue Mircne.ts Con 
struction Co. Lrp., Wharf Works, Peterborough 


SITUATIONS VACANT. Civil engineering department 
of the Coprgre Co. (G.B.) Lrp., 140 Piccadilly, London, W.1, 
require reinforced concrete designers and detailers for wide 
variety of industrial structures. Steelwork experience 
additional advantage in one of the positions to be filled. 
Five-days’ week. Pension scheme in operation. Write, 
stating age, experience, and salary required 


SITUATIONS VACANT. Reinforced concrete or steel- 
work draughtsmen and designers, age 21 to 25, wanted 
in medium size consulting engineers’ office, Westminster, 
where specialisation is avoided and opportunity exists to 
learn all aspects of civil and structural engineering. Five- 
days’ week. Box 4669, Concrete anp CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, 5.W.1 


SITUATION VACANT, Structural designer-draughtsman 
required. Both reinforced concrete and steelwork experi 
ence preferable. Must be capable of working with mini 
mum supervision. Apply R. L. Bourgu: & Partness, 
Thermix House, Kingston-upon- Thames. Elmbridge 0885 


SITUATION VACANT. Draughtsman widely experi 
enced in design of special and standard steel shuttering and 
allied builders’ equipment. Concrete mould experience 
an oe Holiday arrangements honoured. Write, 
giving full details of experience and qualifications, to Box 
4670, CONCRETE and CONSTRUCTIONAL ENGINEERING, 14 
Dartmouth Street, London, S.W.1. 


SITUATIONS VACANT. Reinforced concrete engineers 
and detailer-draughtsmen urgently required by consulting 
engineers. Permanent positions, excellent prospects, pen 
sion scheme. Crarxe, Nicuoirs & Marcet, 21 West- 
bourne Grove, London, W.2. Telephone Bayswater 8981 
for appointment. 


SITUATIONS VACANT. Reinforced concrete detailer 
draughtsmen with knowledge of building construction 
required by precast concrete specialists at their bead 
office near Guildford. Varied work with good prospects, 
superannuation, and a commencing salary within the 
{600 to {800 per annum range, according to qualifications 
and experience. Apply to The Senior Structural 
Engineer, Martey Concrete Lro., Peasmarsh, Guildford, 
Surrey 


SITUATION VACANT. Draughtsman required by pre- 
cast concrete company in South-East Herts. for interest- 
ing work in structural precast and prestressed concrete. 
Salary according to experience. rite full details to 
Box 4671, Concrete ann ConstructionaL Encinerr- 
inc, 14 Dartmouth Street, London, S.W.1 


YOUNG CIVIL ENGINEER 


required for the design and supervision of pre 
stressed concrete structures, and also for the 
development of new post- and pre-tensioning 
techniques 

Previous experience in this field an advantage 
but not essential 

Excellent opportunity of advancement for a 
young man not afraid of hard work in a rapidly 
expanding organization 

Good salary. Superannuation Scheme. D.O 
situated, Surbiton, Surrey. 

Apply: Caser Civic Encinese, Casie Covers 
Lrp., St. Stephen's House, London, S.W.1. 
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SITUATION VACANT. Millbank Floors Ltd. require 
a draughtsman with some technical knowledge of pre- 
Stressed work, Write fully to Miteaxx Froors Lrp., 
Great Waltham, Essex 


APC 
ATOMIC POWER 
CONSTRUCTIONS LIMITED 
CIVIL ENGINEERS 


Vacancies exist in the Central London offices of 
the above Company for Civil Engineers to work 
on nuclear power station projects, both actual 
and future. The duties include co-ordination 
and liaison between civil engineering and other 
designers. Applicants should have from 6 to 
12 years’ general civil engineering experience. 


Applications giving full details should be sent to 


Tue Personne. Mawacer (Ref. CC/r1o7) 
Aromic Power Constructions Limrrep, 
P.O. Box No. go, 

28 Theobalds Road, W.C.1. 


READY MIXED CONCRETE 
(LONDON) LTD 
require 
RECENT GRADUATE ENGINEERS 
for an expanding imdustry 


Age under 30, with up to 3 years experience 
Willing to undergo initial training period in all 
aspects of the industry, leading to appointment as 
PLANT MANAGER in LONDON area. Know 
ledge of concrete mix design an advantage. Appl 
cants should be healthy and active. 

Pension Scheme. Salary Kange {80041000 
Please reply in writing, giving full details, includ 
ing qualifications, experience, and present salary, 


to: 
Tae Propuction Mawacer 
19 Dartmouth Street, London, 5.W.1. 
TARMAC VINCULUM LIMITED 


wish to appoint 


A PRODUCTION EXECUTIVE 





to be responsible for all production aspects of 
the Company 


and 
A GENERAL MANAGER 





to control both Sales and Production of the 
Midlands Division 


The successful applicants to these senior appotnt- 
ments will be directly resp ble to the M “ 
Director, and only men with the widest possible 
experience of prestressed and precast concrete will 
be considered. 


Conditions of service are excellent, and salary is of 
secondary importance to obtaining men of the 
right calibre. Applications giving complete details 
of experience should be addressed to 





Tus Manaci~c Director, 
Tarmac Viecucum Limwiten, 
Ettingshall, 
Wolverhampton, Staffs. 
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SIMON-CARVES LTD., 


invite applications from 











MEN 
oatness in a timber of other 
types , A. bg 
+ le | and tenep - 
tion of their ing & ona iolons 
Department. 
These posts are p and aionabl 
with p oa p jon with expanss 
of work. 


Salaries up to £1000 pa. acconling to 
ability and experience 

send relevant details to Staff & Training 
Division, SIMON-CARVES LTD, Cheadie 
—- Mockport, Cheshire, quoting Kef 
Xo. 44. 


Applications are invited for the following per 
manent and progressive sppointments to our 
stafl for a large and varied programme of rein 
forced and prestressed concrete work 


f Engineers. Chartered Structural or 
Civil Engineers with several years’ experience in 
design. 


~detailers. ( apable of quick, a 
curate design and detailing from outline s« hemes 


Designer-detailer experienced in precast con 
erete work. Capable of taking responsibility for 
section engaged on precast frames and floors, and 
for supervising work through factory. Ability to 
design frames and supervise details essential. 


Excellent working conditions in new offices near 
Manchester. Good salaries plus annual bonus, 
superannuation, three weeks’ holiday. Written 
applications to 


MATTHEWS & MUMBY LTD., 
Oldham Street, Denton, Manchester. 


FOR SALE, WANTED OR HIRE. 


SPEEDY MOISTURE TESTING 


with “ Speedy". Accurately gives the moisture 
content of gravel and sand in 3 minutes. Fully 
portable; costs £38 complete. Write for leafiet 
to Tuomas Asnwortn & Co. Lro., Dept. C.C.s, 
Burnley, Lancs 


FOR SALE. Steel fencing stakes, chain link, etc. E. 
Sreruens & Sow Lro., Bath Street, London, E.C.1 
Clerkenwell 1731. 


FOR SALE. Unused 500-tons three-station hydraulic 
concrete slab press, with self-contained oi] pumping unit. 
400-tons Fielding & Platt three-station hydraulic concrete 
slab with self-contained oi] pumping unit. 400-tons 
‘elding & Platt two-station hydraulic concrete slab press, 
with self-contained oil ing unit. Resp Brorners 
ogg Lrp., z Replat | Works, Woolwich Industrial 
London, 5S.E.18. Telephone Woolwich 7611 

(6 lines). 





FOR —-. 30 ft a ae matte Ce ent 
heavy), to 150 ft. high, unmediate ziL- 
ty bal Grosvenor Place, London, $.W.1. 
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REINFORCEMENT 
BENDING z FIXING 


SERVICE 


is readily available for contracts of every size im 
ali parts of the country. A staff of highly 
experienced benders and fixers, completely 
equipped with up-to-date plant, is always at 
your disposal to carry out contracts at short 
notice—24 hours if desired. Send your im 
quiries to: 


B & M REINFORCEMENTS 


50 Dagenham Avenue, Dagenham, Essex 
Telephone: DOMinion 6346 











“THE CONCRETE 
YEAR BOOK” 


1960 EDITION 
1288 pages 


Price 10s. ; by post Ils. 9d. 
$2°40 in Canada and U.S.A. 


HANDBOOK 


In this Section no attempt is made 
at giving individual opinions, but to 
present in concise and convenient form 
specifications or methods which are 
either standard practice or recom 
mendations formulated after thorough 
investigations by competent bodies 
Complete memoranda and data of 
everyday use 


DIRECTORY 


The only complete Directory of the 
concrete industry, classified under dif- 
ferent headings for ease of reference 
Complete list of trade names and 
brands 


CATALOGUE 

Describes the businesses or products 
of more than goo firms connected with 
or catering for the concrete industry. 
Invaluable to anyone seeking a firm of 
contractors to carry out special kinds 
of work, or a machine, material or 
product for any purpose 


Make sure of your copy now. 


CONCRETE PUBLICATIONS LTD., 
14 DARTMOUTH STREET, 
LONDON, S.W.| 
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General View of Plant at Rickmansworth. 


ONE OF OUR MODERN 
CONCRETE AGGREGATES PLANTS 


First-Class Washed graded Our products include Washed 
concrete aggregates, and shingles Sharp Sand, all sizes of shingles, 
for road dressing, coupled with from 3/16" up to 2°, either 
efficient delivery, are at the crushed or natural. 
service of contractors and 
Municipal Authorities in Lon- 
don, Berks, Bucks, Herts, and Special Specifications made to 
Middlesex Areas. order. 


STONE COURT BALLAST CO. LTD. 
PORTLAND HOUSE, TOTHILL ST., WESTMINSTER, $.W.1 


Telephone : Abbey 3456. 
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HUST 


Specialists in Reinforced Concrete Design 
and Suppliers of Reinforcement, with 
Design and Branch Offices strategically 
placed throughout the British Isles 


es 


The BRC service includes a Site Investigation Department 


REINFORCED CONCRETE IS 
es: \ guia aaa AT ITS sae 


engineers in several 
of our design offices. 


1 aa et Te a 
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The British Reinforced Concrete Engineering Co. Ltd., Head Office & Works: Stafford 
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